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ABSTRACT 
Millions of tourists flock to Charleston, SC each year to visit the self-titled “most 
historic city in America,” without encountering the city’s full history. Racism, lack of 
historic documentation, and indifference omit the stories of Black people, both free and 
enslaved, from the popular history told about the creation of Charleston. Their historic 
absence has left researchers and scholars to read between the lines of primary sources and 
find new tools and methods to gather the information needed to create a more accurate 
and nuanced picture of the lives of Charleston’s enslaved. This thesis explores whether 
Portable X-Ray Fluorescence Spectrometry (pXRF) is a reliable method for connecting 
the brickwork of extant buildings with the brickyard of manufacture. The results of this 
study will reveal another aspect of the role of slavery in the creation of Charleston’s built 
environment. Many enslaved laborers were highly trained and talented, and they engaged 
in skilled tasks such as laying bricks, plastering, creating the intricate carving seen in 
many buildings, and unskilled manual labor. Analysis of three Charleston area sites 
supplied the data used in the study: St. Michael’s Church downtown, Pompion Hill 
Chapel along the Cooper River in Huger, SC, and the brickyard at Parnassus Plantation. 
Romantic history tells us that the brickyard at Parnassus Plantation produced all the 
bricks used to construct the church and chapel, but the data reveals that not all the 
samples collected from Parnassus are compositionally similar to those of the church and 
chapel. They also show that the church and chapel are compositionally similar to each 
other. These results show the usefulness of compositional analysis to preservationists and 
the need for further study of the life of the owner of Parnassus Plantation, Zachariah 
iii 
Villepontoux. During data collection and analysis questions of the accuracy, user 
knowledge, and the suitability of pXRF for the compositional analysis of bricks had to be 
addressed.  
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CHAPTER ONE 
INTRODUCTION 
Bricks are the building blocks of many of Charleston buildings and the city’s 
early economy. Often overlooked by those walking the city’s busy sidewalks or driving 
the narrow streets and not seen as individuals, but as part of the whole structure. Closer 
inspection reveals that each brick is a distinct part of the story of a building. Before the 
Civil War, enslaved people made all the bricks in South Carolina. At times finger and 
palm prints left behind by the maker remind us of their humanity.1 Preservationists, 
conservators, archaeologists, and material scientists are incredibly interested in these 
everyday items and their places of manufacture. One area of interest is in the use of 
compositional analysis to locate the sites of manufacture. This study will use portable X-
ray fluorescence spectrometry (pXRF) to analyze the bricks of St. Michael’s Church, 
Pompion Hill Chapel, and wasters collected from the brickyard at Zachariah 
Villepontoux’s Parnassus Plantation, three sites connected by romantic histories.2 The 
question this study seeks to answer are 1.) are the bricks from St. Michaels Church and 
Pompion Hill Chapel chemically consistent with wasters from the kiln at Parnassus 
Plantation and 2.) is pXRF analysis a method to add the story of the enslaved to the built 
1 Warren L. Wise, “Dark Past Hidden in Plain Sight.” The Post and Courier. Charleston, S.C, May 12, 2019, sec. Home 
& Real Estate; Lucy Wayne “Burning Bricks: A Study of a Lowcountry Industry.” Dissertation, University of Florida, 
1992. Accessed May 8, 2019. http://ufdc.ufl.edu/AA00002096/00001; 45-46, 49; Lucy Wayne, “‘Burning Bricks and 
Making a Large Fortune at It Too:’ Landscape Archaeology and Lowcountry Brickmaking.” In Carolina’s Historical 
Landscapes: Archaeological Perspectives, edited by Linda F. Stine, et al., 97–111. 1st edition. Knoxville: University of 
Tennessee Press, 1997, 101. 
2Terrence Larimer, A History of the Lands Occupied by Naval Weapons Station Charleston. Revised. South Carolina, 
2000, 12. 
2 
environment by revealing where bricks’ place of manufacture. This information will add 
to the chain of labor and reveal social connections.  
 
  
The expectation is that the three sites will be compositionally similar due to their 
historic connection. Studying sites with a known connection allowed the focus to be on 
furthering the development of a methodology and practices that would make connecting 
bricks to their place of manufacture. The results show how compositional analysis can be 
Figure 1.1: Map showing the approximate locations of the study sties, and the area’s 
rivers. Source: Created by the author.  
3 
used by preservationists to add to or correct historic research of the built environment by 
not only adding the stories of those who made the bricks but also correcting commonly 
held myths about sites.3  
 
Clemson University’s Warren Lasch Conservation Center (WLCC), located in 
Charleston, SC. provided the Bruker SD Tracer III pXRF instrument used for this study, 
guidance on how to use it, and assistance collecting data. They are best known for their 
conservation of the H.L. Hunley, a submarine that vanished in Charleston Harbor during 
the American Civil War. WLCC’s work goes beyond the Hunley. The scientists, 
conservators, and archaeologists at WLCC are actively engaged in the analysis and 
conservation and documentation of a variety of historic materials.4  
                                                            
3  Robert Tykot, “Using Nondestructive Portable X-Ray Fluorescence Spectrometers on Stone, Ceramics, Metals, and 
Other Materials in Museums: Advantages and Limitations. - Semantic Scholar.” Applied Spectroscopy 70 (September 
22, 2015): 47–56. Accessed May 17, 2019. https://www.semanticscholar.org/paper/Using-Nondestructive-Portable-X-
ray-Fluorescence-on-Tykot/f48db72051bee645d4b63136a9789d19b58f3041,  53. 
4 “Warren Lasch Conservation Center.” Clemson University. Accessed March 8, 2020. 
https://www.clemson.edu/centers-institutes/conservation/. 
Figure 1.2: Images of Pompion Hill Chapel (left) and St. Michael’s Church (right). 
Source: Created by the author.   
4 
Historic Context 
English settlers first arrived in the Charleston area in 1670. Settling about ten 
miles up the Ashley River from what would become Charleston. Ten years later, the 
settlement moved to Albemarle Point, where it grew into the city of Charleston. In 1698, 
the city experienced its first substantial fire leaving one-third of the town in ashes. During 
the aftermath, the colonial government legislated that chimneys constructed from 
masonry. The new law did not prevent the spread of fires. After a fire in 1704, they tried 
again, this time prohibiting large stills and furnaces for the creation of whiskey and naval 
stores within the city walls. The fire in 1713 caused a new law that mandated masonry 
construction of new buildings but rescinded the law in 1715, because bricks were 
expensive and not yet manufactured in large enough quantities. After “The Great Fire” of 
1740, lawmakers again mandated that all new construction must be of masonry with 
stone or tile roofs and banned any remaining businesses that required the use of large 
fires or manufactured combustible materials. To make compliance less problematic, they 
set the prices for locally made and imported bricks. Due to the lack of stone in the area, 
bricks became the masonry material of choice, and over thirty plantation owners around 
Charleston made bricks production a profitable offseason enterprise to the cultivation of 
rice and indigo. It became the primary source of wealth for planters who were in areas 
along the Wando River where indigo and rice cultivation failed.5  
                                                            
5 Wayne, “Burning Bricks,” xiv, 6, 53; Wayne, “‘Burning Bricks and Making a Large Fortune at It Too:” 97.  
5 
Charleston is in the perfect environment for brickmaking to become a profitable 
industry. Much of the area contains clays suitable for the making of bricks, the enslaved 
provided an abundance of free labor, and easy access to waterways that allowed them to 
quickly and easily get their products to the city. Brickmaking started in the Charleston 
area soon after the founding of the colony, but not in enough quantities to support laws 
requiring it to be the building material of choice in 1713. The 1740 law caused the 
industry to explode as new brickyards were established to meet the new demand.6  
Zachariah Villepontoux arrived in the South Carolina colony around 1701 at 
about three years of age. His father, Peter, fled the persecution of Protestants in France 
and settled in first England, and then New Rochelle, NY. After aa murder accusation in 
1701, he moved his family to South Carolina, joining a sizeable Huguenot settlement 
along the Back River in the areas that are now Goose Creek and Monks Corner. The 
Back River is a tributary of the Cooper River. The two rivers meet near where Busy Park 
Road crosses the Back River.  
                                                            
6 Wayne, “Burning Bricks and Making a Large Fortune at It Too,” 98-99, 103; Wayne, “Burning Bricks,” 7-9, 50. 
6 
 
 As an adult, Zachariah Villepontoux obtained several land grants and purchased 
property throughout the Charleston area. Further research is needed to determine how he 
acquired the property that became Parnassus Plantation and if he operated brickyards on 
his other properties. The enslaved at Villepontoux’s brickyard produced bricks desired 
throughout the Lowcountry. When St. Stephen’s Parish wanted to build a new church, 
they rejected bricks from several brickyards because they did not match the quality of 
Figure 1.3: Map showing the confluence of the Copper and Back Rivers near the 
Charleston Naval Weapons Station. Source: Created by the author.    
7 
those sold by Villepontoux.7 As with the buildings they created, Charleston bricks 
became associated with the White men who owned the brickyards that produced bricks 
and not the laborers who made the bricks. Few plantation owners knew how to produce 
bricks, just as they did not know much about growing rice. Both of those skills came 
from the enslaved they forced to make bricks and occasionally from a skilled overseer 
hired to run the brickyard.8  
Researchers have used real estate listings and plat maps to identify what 
antebellum brickyards contained and needed for successful brick production; access from 
land to open water with as little marsh as possible for convenient transport of the bricks 
to market, a convenient source of clay, kilns, sheds for drying bricks, and labor. 
Brickmaking was so significant to many planters that the slave quarters were near the 
brickyard, not the manor house or fields. Clay mines become geometrically shaped 
wetlands, wasters were used as infill to stabilize shorelines and low lying areas, the 
remains of kilns, and vast quantities of brick rubble are difficult to erase from the 
landscape and aid researchers in the identification of brickyards. Even when former 
                                                            
7 Wayne, “Burning Bricks and Making a Large Fortune at It Too,” 99, 101-102; I. Heyward Peck, “The Villepontoux 
Family of South Carolina: An Outline Genealogy and History of the First Five Generations.” The South Carolina 
Historical and Genealogical Magazine 50, no. 1 (1949): 29–45. Accessed September 23, 2019. 
https://www.jstor.org/stable /27571997, 29-30, 34-36; Louis P. Nelson, The Beauty of Holiness : Anglicanism and 
Architecture in Colonial South Carolina. The Richard Hampton Jenrette Series in Architecture and the Decorative Arts. 
Chapel Hill: The University of North Carolina Press, 2008. Accessed February 21, 2020, 121, 126-127; Wayne, 
“Burning Bricks,” 48-54; Larimer, “A History of the Lands Occupied by Naval Weapons Station Charleston,” 12; 
Chris Sosnowski, “Survey Uncovers History: Plantation’s Treasures, Other Sites to Be Protected.” Post and Courier. 
Charleston, South Carolina, September 5, 1997, sec. B pg. 4. Accessed August 29, 2019. https://infoweb-newsbank-
com.ezproxy.ccpl.org/apps/news/document-view?p=AMNEWS&docref=news /111F17A6B78691B0. 
8 Wayne, “Burning Bricks,” 48-54; Peter J. Parish, Slavery, History, and Historians. 1st ed. New York: Harper & Row, 
1989, 14-15; Blain Roberts and Ethan J. Kytle. “Looking the Thing in the Face: Slavery, Race, and the 
Commemorative Landscape in Charleston, South Carolina, 1865–2010.” The Journal of Southern History 78, no. 3 
(2012): 639–684. Accessed January 14, 2020. https://www.jstor.org/stable/23247373; Wayne, “Burning Bricks and 
Making a Fortune at it Too,” 101. 
8 
brickyards were developed, kiln areas remain undeveloped due to the labor and expense 
that removing the rubble would entail.9 
In 1763 the leaders of St. Thomas and St. Denis Parish decided to replace the 
sixty-year-old wood frame chapel at Pompion Hill. The vestry chose two contractors who 
were parish members. William Axson would complete the interior while Villepontoux 
supervised the construction of the brick exterior. Like the Horlbeck brothers and Anthony 
Toomer, Villepontoux was a brickmaker and a brick mason. The pair left signature bricks 
on the north and south elevations on both sides of the doorways. During the 1840s, the 
parish added a vestry room to the west elevation of the building. In the 1970s, the 
addition was carefully torn down then rebuilt using only the original bricks.10  
 
                                                            
9 Wayne, “Burning Bricks,”40, 55, 59, 65, 102-114. 
10 Nelson, The Beauty of Holiness, 126; Jane Schriber, et al. Pompion Hill Chapel, Huger, Berkeley County, SC. 
Historic American Buildings Survey. Library of Congress, 2014. Accessed October 2, 2019. 
https://www.loc.gov/item/sc0340/, 8, 13; Wayne, “Burning Bricks and Making a Fortune at it Too,” 101. 
Figure 1.4: Images of signature bricks on the east elevation of Pompion Hill Chapel. 
Villepontoux’s are to the left of the door way and Axson’s is to the right. Axson added 
hammers and a Masonic symbol to his. Source: Created by the author.    
9 
 Charleston’s rapid growth not only caused the questionable building practices that 
contributed to the destructiveness of the fires. It also caused the city to outgrow its one 
Anglican church, St. Phillips. Citizens petitioned the governor and assembly for the 
creation of a second parish in the city. Since the Anglican church was the official religion 
of the colony, it was up to the colonial government to make those decisions. On June 15, 
1751, the governor signed the bill, releasing the Commissioners to Build a New Church 
in Charles Town to their task. The Commissioners clerk, Samuel Prioleau Jr., kept 
meticulous notes and records that survive to this day. These rare records allow day by day 
tracking of the construction process, where materials purchased from, and the names of 
both the free and enslaved laborers who built and finished the church. Many secondary 
sources credit Villepontoux as the source for all the bricks, but Prioleau’s daybook shows 
that this information is not accurate. While the parish did purchase most of the bricks 
from him, they also purchased bricks from a man listed as only Bullard, James Withers, 
and William Woodrop.11  
 
                                                            
11 George Walton Williams, St. Michael’s Charleston, 1751-1951: With Supplements 1951-2001. Charleston, S.C.: 
College of Charleston Library, 2001; v, 9-14 129-130, 135, 137, 144; Wayne, “Burning Bricks and Making a Fortune at 
it Too,” 101; Wayne, “Burning Bricks,” 63, Poston, The Buildings of Charleston, 184-185; Larimer, “A History of the 
Lands Occupied by Naval Weapons Station Charleston,” 12; Samuel Prioleau, Jr. Secretary’s Daybook 1752-1756. 
Records of the Commissioners to Build St. Michael’s, 1751-1763. 0320.05 (S). Box 6 Folder S. The South Carolina 
Historical Society at Addlestone Library. 
10 
In the last two decades, historians, preservationists, and archaeologists have been 
working to bring awareness of the position of slaves in the creation of the built 
environment of the American South. Some historians have started telling the stories of 
the events that shaped America through the experience of one community, family, or 
person, known as microhistories. Slavery is one event that scholars are humanizing by 
telling the story of individuals, but those stories are hard to come by. Scholars are left to 
scour historic records hoping to find them in unexpected places and use the “small things 
forgotten,” recovered from archaeological excavations, to tell their story. This study 
shows that compositional analysis can be a tool used in the creation of a more accurate 
Figure 1.5: Image of Prioleau’s Daybook.  Source The South Carolina Historical 
Society at Addlestone Library. Photo created by the author.  
       
11 
interpretation of the built environment.12 By correcting long held myths and offering 
more in-depth insights into the business of a successful bricks maker. 
The Scientific Study 
For nearly sixty years, archaeologists have used compositional analysis of pottery 
and obsidian to source the artifacts, to trace migration routes, and determine trade 
patterns using XRF, instrumental neutron activation analysis (INAA), and other 
methods.13 This study analyzed samples using pXRF. pXRF uses x-rays to determine the 
chemical composition of an object. The main advantage of XRF and pXRF over similar 
technologies is that it does not require the destruction of the sample. Other advantages are 
that pXRFs are easy to use, less expensive than the larger XRFs and, can show the full 
elemental spectrum in one reading. Instruments can be set up to tune into specific energy 
ranges using filters. Their portability allows for testing in the field and museum and 
archaeological collections storage.14  
                                                            
12 Deetz, James. In Small Things Forgotten: An Archaeology of Early American Life. Revised, Expanded, Subsequent 
edition. New York: Anchor, 1996; Peter S. Carmichael, “The Common Civil War Soldier,” Gettysburg College Civil 
War Institute, June 15, 2019.  
13 Kenneth G. Kelly, et al,. “Compositional Analysis Of French Colonial Ceramics: Implications For Understanding 
Trade And Exchange” (2008): 24, 85, 94; Wesley D. Stoner, “The Analytical Nexus of Ceramic Paste Composition 
Studies: A Comparison of NAA, LA-ICP-MS, and Petrography in the Prehispanic Basin of Mexico.” Journal of 
Archaeological Science 76 (December 1, 2016): 31–47. Accessed November 13, 2019. 
http://www.sciencedirect.com/science/article/pii/S0305440316301595, 31-32, 44-45; Jon Bernard Marcoux, “Centering 
the Margins of ‘History’: Reading Material Narratives of Southeastern Indian Identity along the Edges of the Colonial 
Southeast (ca. 1650-1720).” Unpublished, n.d, 20; Wesley D Stoner, Christopher A. Pool, Hector Neff, and Michael D. 
Glascock. “Exchange of Coarse Orange Pottery in the Middle Classic Tuxtla Mountains, Southern Veracruz, Mexico.” 
Journal of Archaeological Science 35, no. 5 (May 1, 2008): 1412–1426. Accessed November 13, 2019. 
http://www.sciencedirect.com/science/article/pii/S0305440307001951. 
14 Carolyn Dillian, “Current Questions and New Directions in Archaeological Obsidian Studies.” Vol. 1, 2016. 
Accessed August 24, 2019. http://oxfordhandbooks.com/view/10.1093/oxfordhb/9780199935413.001.0001/oxfordhb-
9780199935413-e-2 10-13; Tykot, “Using Nondestructive Portable X-Ray Fluorescence Spectrometers on Stone, 
Ceramics, Metals, and Other Materials in Museums; Philip J. Potts, and Margaret West, eds. Portable X-Ray 
Fluorescence Spectrometry: Capabilities for In Situ Analysis. Cambridge, United Kingdom: Royal Society of 
Chemistry, 2008. Accessed October 11, 2019. http://ebookcentral.proquest.com/lib/cofc/detail.action?docID=1186024; 
M. Steven Shackley, “X-Ray Fluorescence Spectrometry (XRF).” Edited by Sandra L. Lopez Varela. The Encyclopedia 
12 
Compositional analysis is the testing of an object to determine its elemental 
makeup. Therefore, chemists, not archaeologists, were the first to use the data obtained 
through compositional analysis to determine the chemical makeup of artifacts. As early 
as the sixteenth century, the fathers of science were conducting the first experiments to 
discover which elements make up artifacts. Martin Heinrich Klaproth, known for his 
discovery of zirconium, and other elements, determined that the Romans used copper and 
iron to color glass. Michael Faraday is most known for discovering the underlying 
principles of electromagnetic induction, discovered that the Romans used lead based 
glazes on their pottery.15 
 The above analyses and those conducted until the first quarter of the twentieth 
century used gravimetric methods. These methods could only test for one element at a 
time and were very time-consuming, resulting in the analysis of only a few artifacts. The 
1920s saw the genesis of the instrumental analysis of archaeological artifacts. First 
optical emission spectroscopy and later neutron activation analysis, inductively coupled 
plasma-mass spectrometry, and others.16 
                                                            
of Archaeological Sciences. Malden, MA: John Wiley & Sons, Inc., 2018. Accessed March 8, 2020. 
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119188230.saseas0620; Tykot, “Using Nondestructive Portable 
X-Ray Fluorescence Spectrometers on Stone, Ceramics, Metals, and Other Materials in Museum,” 42;  
15 “Faraday, Michael.” A Dictionary of Scientists. Oxford: Oxford University Press, January 1, 2003. Accessed March 
16, 2020 http://www.oxfordreference.com/view/10.1093/acref/9780192800862.001.0001 /acref-9780192800862-e-473; 
“Klaproth, Martin Heinrich.” A Dictionary of Scientists. Oxford: Oxford University Press, January 1, 2003. Accessed 
March 16, 2020. http://www.oxfordreference.com/view/10.1093/acref/ 9780192800862.001.0001/acref-
9780192800862-e-804; Michael D. Glascock, “Compositional Analysis in Archaeology,” Oxford Handbooks Online. 
Archaeology (April 7, 2016). Accessed March 8, 2020. 
https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/9780199935413.001.0001/oxfordhb-9780199935413-e-8, 
1-3. 
16Glascock, “Compositional Analysis in Archaeology,” 3-4; Shackley, “X-Ray Fluorescence Spectrometry,” 2 
13 
 The discovery of x-ray radiation was one of those happy accidents of science. In 
1895 German physicist Wilhelm K. Röntgen was sending electric currents through a 
glass tube when he noticed a piece of barium platinocyanide on the other side of the room 
glowing during his experiment. He surmised that radiation was causing the reaction, but 
was not sure what kind, so he called them x-rays, short for unknown radiation. Six years 
later, he received the Nobel Prize for his discovery.17  
 In 1960 Edward Hall of Oxford University published the first paper on the use of 
XRF in archaeology to report on his analysis of Roman coins. Archaeologists at the 
University of California Berkeley were the first in North America to pick up his work and 
have developed much of the archaeology around the use of XRF in archaeology 
publishing the first report on obsidian studies in 1968.18 
The instruments used by Hall and the archaeologist at Berkeley were expensive, 
large, and lab based. As a result, all analyses had to take place at a lab. The size and 
expense placed limits of time and space on the types of objects that could undergo 
analysis.19 Just as stereos, telephones, and televisions have become smaller over time, so 
have XRF instruments. Affordable and portable XRF (pXRF) instruments have become 
available to many more than those who have the budget and space for a lab instrument. 
The convenience of these more advanced instruments has taken compositional analysis 
                                                            
17 M. Steven Shackley. “X-Ray Fluorescence Spectrometry (XRF),” 1-2; M. Steven Shackley, “An Introduction to X-
Ray Fluorescence (XRF) Analysis in Archaeology.” In X-Ray Fluorescence Spectrometry (XRF) in Geoarchaeology, 
edited by M. Steven Shackley, 7–44. New York, NY: Springer New York, 2011. Accessed August 24, 2019. 
https://doi.org/10.1007/978-1-4419-6886-9, 2, 7-8. 
18 Shackley, “An Introduction to X-Ray Fluorescence (XRF) Analysis in Archaeology,” 1, 11. 
19 Shackley, “Portable X-Ray Fluorescence Spectrometry (PXRF).” 
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from the lab and into the field and collections storage. More objects and artifacts are now 
available for compositional analysis. As with any technology, pXRF has its pros and 
cons. These will be discussed further in the methodology chapter.20  
The Structure of this Thesis 
This thesis begins with a review of scholarly literature discussing enslaved labor 
concerning the creation of the built environment beyond the plantation. Chapter three 
discusses the methodology of this study. Along with a more detailed explanation of 
pXRF, the chapter will cover the factors used to determine which bricks to analyze on 
site and at the Charleston Museum. The chapter ends with an explanation of principle 
component analysis - the statistical method chosen to analyze the data collected during 
the compositional analysis.  
Chapter four will consist of the statistical analysis of the pXRF results. Analysis 
of fifteen bricks from the Charleston Museum’s history and archaeology collections 
added to the study along with nine bricks previously analyzed by WLCC using the same 
filter and settings used in this study. Though initially analyzed and added for variability, 
the WLCC and Charleston Museum bricks contributed to the study.  
The concluding chapter will tie the documentary research and compositional 
analysis together and offer an interpretation of the results. While the results differed from 
the romantic histories, they do not differ from the documentary evidence. The study was 
                                                            
20 Brandon Drake, Adam J Nazaroff, and Keith Prufer. “Error Assessment of Portable X-Ray Florescence Spectrometry 
in Geochemical Sourcing.” Society of Archaeological Science Bulletin 71 (January 1, 2009): 4856–4867, 14; Tykot, 
“Using Nondestructive Portable X-Ray Fluorescence Spectrometers on Stone, Ceramics, Metals, and Other Materials in 
Museums,” 62. 
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undertaken without full knowledge of how to use pXRF, and the resulting data, for such a 
study. The chapter, and the thesis, will conclude with a list of suggested further areas in 
historical research and compositional analysis.  
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CHAPTER TWO 
LITERATURE REVIEW 
 
Introduction 
In the century and a half since emancipation, historians have slowly begun to 
recognize the role slavery played in the Nation's economy as domestics, agricultural 
labor, and creators of the built environment on plantations. Despite this growing interest, 
few scholars have studied the work of enslaved people in the creation of rural public 
buildings and the urban built environment. One reason is the lack of primary sources 
documenting the role of enslaved people and the everyday transactions that impacted 
their labor like receipts documenting the purchase of materials they made.  Saving these 
records was not a concern to White business owners who owned highly trained slaves or 
their families. The closing of a business or death of the owned often led to the discarding 
of records.21 This thesis looks at one element of the antebellum built environment, bricks.  
Objects can add detail to or fill in blanks found in the written records. For 
example, the Colonial Williamsburg Foundation changed the way they interpreted 
slavery through the analysis of archaeological artifacts. These objects added to the 
interpretation of sites and offered a glimpse into the furnishing of rooms. Information that 
was unavailable or incomplete in the written record.22  
                                                            
21 Nicolas M. Butler, “The Men Who Built St. Michael’s Church, 1752–1754.” Charleston County Public Library. Last 
modified July 6, 2018. Accessed January 29, 2020. https://www.ccpl.org/charleston-time-machine/men-who-built-st-
michaels-church-1752-1754. 
22 Nicole Carroll, “African American History at Colonial Williamsburg.” Thesis, The College of William and Mary, 
1999. Accessed March 28, 2020. http://scholarworks.wm.edu/etd/1539626197, 4, 13-14, 33-45. 
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This study is to test if the compositional analysis of bricks using pXRF can be a reliable 
method to add to the narrative of Charleston's built environment by connecting St. 
Michael’s Church and Pompion Hill Chapel to the enslaved people that made the 
buildings’ bricks. The relationship between the church, chapel, and Parnassus Plantation 
served as the basis of this study. The results of this study will move preservationists 
closer to using bricks to identify the enslaved who made them by connecting bricks to the 
brickyard of manufacture.   
Scholarly Discussions of the Creation of the Antebellum Built Environment 
 
Few sources consider the role of Black artisans and craftsmen, whether free or 
held as slaves. Most mentions of enslaved artisans, craftsmen, and mechanics were a few 
sentences or paragraphs focusing on what they made that supported plantation 
agriculture: coopers making barrels for transporting crops, for example, or the 
construction of their own houses.23 The lack of sources is even more glaring when 
investigating the role enslaved people played in the creation and maintenance of 
buildings not located on plantations.24 The enslaved owned or hired by craftsmen and 
artisans were few and worked under a form of slavery entirely different than what existed 
on rural plantations. As a result, it does not fit neatly into the accepted tropes of 
antebellum slavery, and has received little of the spotlight. As the following discussion 
points out, scholars have historically focused on the role enslaved people were given and 
                                                            
23 Palmer and Dillian, “Preliminary Investigations into the Source of Bricks Clay.” 
24 See Peter J. Parish’s histography, Slavery, History, and Historians. 1st ed. New York: Harper & Row, 1989 5-6, 31, 
99, 101. 
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assumed in the creation of the built environment on the plantations where they lived and 
worked. Few have focused, and no one in book-length works, on the construction of rural 
public buildings and cities. This thesis looks to determine if pXRF can be a tool used by 
scholars as they work to fill this gap by revealing more specifically who made the bricks.  
C.H. Wesley's 1927 Negro Labor in the United States 1850-1923: A Study in 
American Economic History is a Marxist leaning history chronicling Black peoples' 
transition from a mostly agricultural workforce to an industrial one.25 Due to the South's 
lack of industrialization, his chapter on slavery also includes skilled nonindustrial 
workers, but he does not list what role they played. For example, he discusses carpenters 
without indicating whether they created furniture, built houses, or maintained agricultural 
equipment.26 There is one specific mention of brickmaking. In the chapter on free black 
labor, he lists the occupations held by Blacks in Charleston, St. Louis, and Boston in 
1850 that he complied from that year's census. No free Blacks were listed brickmakers in 
Charleston in 1849, indicating that it was an occupation filled by slaves on the plantations 
outside the city.27 
In 1956 Kenneth Stampp published The Peculiar Institution: Slavery in the Ante-
Bellum South.28 The work is a survey that summarizes many aspects of the slave system. 
In the first chapter, he discusses the creation of slavery in English North America as the 
foundation and context for the rest of the book. At the start of Chapter Two, he states, 
                                                            
25 Charles H. Wesley, Negro Labor in the United States, 1850-1925; a Study in American Economic History. New 
York: Russell & Russell, 1967. 
26 For example, Wesley, Negro Labor in the United States, 20-21. 
27 Wesley, Negro Labor in the United States, 43. 
28 Kenneth M. Stampp, The Peculiar Institution: Slavery in the Ante-Bellum South. New York: Vintage, 1956. 
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"Slavery was above all a labor system."29 In the following pages, he described in great 
detail the life and labor of the enslaved based on the number of enslaved people on the 
plantation, by each month of the year, by each of the South’s five cash crops, and by 
labor system. He does not discuss how the enslaved contributed to the built environment 
on or off the plantation. Buildings were places of labor, places of shelter, or places where 
the enslaved created culture. When he discusses the skilled enslaved laborers, who lived 
and worked in cities, he does not specify carpenters by type. Building trades such as 
brickmaking and plastering receive no mention. Other scholars point to Stampp's work as 
the start of the modern interpretation of slavery. Decades of historians also neglected the 
creation of the built environment.30  
When James Newton and Ronald Lewis collected articles, essays, and book 
chapters for The Other Slaves: Mechanics, Artisans, and Craftsmen, published in 1978, 
they wanted to point out how nuanced slavery was.31 The enslaved were not only 
employed as field hands and domestics. They also worked alongside shopkeepers in the 
North and were the preferred laborers for mining and iron production in the South.32 Of 
the nineteen contributing works, only two are original to the book, one by each of the 
editors. Publication of the works occurred between 1920 and 1974 by authors as varied as 
Alain Locke and W.E.B. Dubois.33 The introduction did little to explain how and why 
                                                            
29 Stampp, The Peculiar Institution, 34. 
30 Stampp, The Peculiar Institution, 34-56, 60-66, 292-333, 361-371; Parish, Slavery History, and Historians, 170.  
31 James E. Newton, and Ronald L. Lewis, eds. The Other Slaves: Mechanics, Artisans, and Craftsmen. First Edition. 
Boston: G. K. Hall, 1978. 
32 Newton and Lewis, eds. The Other Slaves, x, xii. 
33 Newton and Lewis, eds. The Other Slaves, v-vi.  
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they selected the works in the volume. They use the space to present their argument as to 
why there was a need for their book.  
Alain Locke was a professor of philosophy at Howard University and one of the 
thought leaders of the New Negro Movement and Harlem Renaissance of the early 
twentieth century. "The Negro as Artists," is excerpted from Locke's 1940 work The 
Negro in Art. Locke wanted to tell a more accurate history of Blacks in the fine arts and 
explain the role of contemporary artists in the uplift of the race. Locke seems like an odd 
selection for a volume about "…mechanics, artisans, and craftsmen," but the editors felt 
that, "…the worlds of work and art are not mutually exclusive."34 The role of the 
enslaved in the creation of the built environment received more attention in this volume 
than in other surveyed for this literature review. The skilled blacksmiths of New Orleans 
and Charleston, who created the wrought iron balconies, fences, and details the cities are 
known for received most of the coverage.35 James A. Porter calls out the Chapel of the 
Cross in Chapel Hill, North Carolina, the Torrance House in Mecklenburg County, NC, 
and Oak Alley in Louisiana as examples of the exquisite craftsmanship of enslaved 
carpenters.36 The editors and contributors list brickmaking as work only done by the 
enslaved, but offered no explanation of the process.37 The editors are right, this work was 
needed, and an update is needed today. It partly fills the gap in the scholarship on the 
                                                            
34 Newton and Lewis, eds. The Other Slaves, xv, 205-207.  
35 James E. Newton, and Ronald L. Lewis, eds. “Negro’s Art Lives in His Wrought Iron.” In the Other Slaves: 
Mechanics, Artisans, and Craftsmen, 227–231. First Edition. Boston: G. K. Hall, 1978; Newton and Lewis, eds. The 
Other Slaves, 205. 
36 James A. Porter, “Negro Craftsmen and Artists of Pre-Civil War Days.” In the Other Slaves: Mechanics, Artisans, 
and Craftsmen, edited by James E. Newton and Ronald L. Lewis, 209–220. Boston: G. K. Hall, 1978, 214.  
37 Newton and Lewis, eds. The Other Slaves, 205, xii, 10. 
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occupations held by the enslaved, but not including any work explicitly written about the 
built environment, caused them to fall short of their goal.  
The 1983 journal article by noted historians of the South, Ira Berlin, and Herbert 
Gutman, "Natives and Immigrants, Free Men and Slaves: Urban Workingmen in the 
Antebellum American South," seeks to add German and Irish immigrants to Southern 
labor history, especially as skilled labor.38 In much of South, just as in the North, German 
and Irish immigrants made up a sizable portion of the skilled and semiskilled labor in the 
building trades, with the notable exception of Charleston. Their article argues an 
exaggeration of the domination of the labor market by the enslaved in Southern cities, but 
at the same time, their data emphasizes the preference for enslaved labor in Charleston.  
Their research shows just how nuanced Southern slavery was between the Upper 
and Lower South and between cities in those regions. The creation of the built 
environment is one of the areas Berlin and Gutman focus on. They show that Whites 
employed in the building trade and some free Blacks owned more slaves than they 
needed for domestic purposes. Thus inferring that the labor of those needed beyond the 
household was used in their business.39 The free artisan likely acted more as a supervisor 
of an enslaved workforce instead of doing much of the hands on labor, but it is his name, 
especially the White artisans, associated with the building of the house. In most cases, the 
names of the enslaved are lost to time. This article unintentionally filled in part of the gap 
                                                            
38 Ira Berlin, and Herbert G. Gutman. “Natives and Immigrants, Free Men and Slaves: Urban Workingmen in the 
Antebellum American South.” The American Historical Review 88, no. 5 (1983): 1175–1200. Accessed November 12, 
2019. www.jstor.org/stable/1904888. 
39 Berlin and Gutman, “Natives and Immigrants, Free Men and Slaves,” 1181-1182, note 17 on pages 1185 and 1187,  
22 
in the narrative of the role of the enslaved in the built environment while discussing the 
role immigrants played. Brickmaking was a rural industry, and the authors researched 
urban areas, so brickmaking was not one of the building trades discussed.40 
Two years later, in the January 1985 edition of The South Carolina Historical 
Magazine, Allison Carll-White picked up were Berlin and Gutman left off in "South 
Carolina's Forgotten Craftsmen."41 The contribution of free Blacks is another area of the 
built environment neglected by scholarship. Carll-White studies twelve free Black 
artisans in the Charleston area between 1760 and 1800. The individuals chosen for her 
study were the only ones for whom she found an occupation listed. Even with her focus 
being on free Blacks, she acknowledges that the enslaved constituted most of the skilled 
laborers in Charleston. Much of her data and stories come from primary evidence. 
Secondary sources add context to her interpretation of these sources. Since her focus is 
on free Black labor in the city of Charleston, brickmaking is not one of the occupations 
discussed as it was rural and only used slave labor. By focusing on the difficulties free 
Black artisans encountered in finding work and receiving adequate compensation, she 
shows how dominant the role of enslaved labor was in Charleston's building trades.42  
In 1993 John Michal Vlach published Back of the Big House: The Architecture of 
Plantation Slavery.43 He combed through reports produced by the Historic American 
                                                            
40 Berlin and Gutman, “Natives and Immigrants, Free Men and Slaves,” 1179-1180. 
41 Allison Carll-White, “South Carolina’s Forgotten Craftsmen.” The South Carolina Historical Magazine 86, no. 1 
(January 1985): 32–38. Accessed January 8, 2020. https://www.jstor.org/stable/27567882. 
42 Carll-White, “South Carolina’s Forgotten Craftsmen,” 32-34, 36, 38. 
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North Carolina Press, 1993. 
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Buildings Survey, focused solely on the buildings where slaves lived and worked. He 
humanized the built environment of plantations by adding quotes from interviews with 
former slaves conducted in the 1930s by the Works Progress Administration. The 
combination of measured drawings, architectural photography, and plat maps with the 
oral histories makes the work more of a social history than an architectural history. For 
example, in the chapter on field quarters, he quoted a former slave outside Columbia, SC, 
when he discussed how slaves attempted to improve the cabins. Nelson Cameron told the 
WPA interviewer how there were morning glories planted around the cabin where he 
grew up. The flowers and bees were a pleasant memory for him. This volume is 
significant in illuminating the role slaves played in the built environment of plantations 
but focuses on how the enslaved created and recreated buildings associated with 
plantations. The only mention of brickmaking was to explain the brick construction of the 
slave cabins and many outbuildings on the Hermitage Plantation near Savannah, GA. The 
owner, Henry McAlpin, ran a brickyard on the property, so bricks was readily 
available.44  
In 1994 Bernard Powers Jr. published his dissertation on Charleston's Black 
population as a book length work. Black Charlestonians: A Social History, 1822-1885 is 
a study of the everyday lives of the city's Black population during times of upheaval and 
change in the city and throughout the Nation. Since the book is a social history, the 
inclusion of the contributions of the enslaved to the built environment are as context. 
Urban slaves lived in a social structure much different than those enslaved on plantations. 
                                                            
44 Vlach, Back of the Big House, ix-xvi, 158, 166. 
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He gave brickmaking as an example of the type of skilled labor the enslaved were 
involved in. Even though this is an urban history Powers gave the most detailed 
description of the rural brick making process. While he described brickmaking as skilled, 
there are primary and secondary sources that described to the task as unskilled.45 
Treatment Outside Academia 
Non-scholarly works such as books and articles make the same omission. The 
mention of slavery as part of house histories and house tours is to highlight the role of 
field laborers on the homeowners' far away plantation and domestics. Historic Charleston 
Foundation’s tour of the Aiken-Rhett house starts by introducing guests to the enslaved 
domestic workers instead of the White family. While the tour is progressive in this 
manner there is no mention of who built the buildings. This leaves guests assume that the 
labor that erected and finished the house was that of White craftsmen, mechanics, 
artisans, and unskilled labor. Many historic house museums are looking to correct this 
omission in their historic house museums and special tours. At the Aiken Rhett house, 
the46 Nonacademic sources, not the ones reviewed above, are what shapes the public's 
perception of historic buildings. Preservation must be public facing and not purely 
academic to show everyone in the city that these buildings are their legacies and enlist 
them in the preservation process.  
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For the 200th anniversary of St. Michael's Church, parish member, and Duke 
University English professor, George Williams published a history of the church simply 
titled St. Michael's Charleston 1751-1951. Fifty years later, the book was republished by 
Williams with a short section called "Supplements 1951-2001," giving a brief summary 
of the church's history since 1951 and new interpretations based on information that had 
become known since the first edition. His discussions of the construction of the church 
were based on Prioleau’s detailed notes. Williams only mentions once that a contractor 
did not work alone. While discussing how the construction of the church slowed down, 
he mentioned that painter “John Stevenson and his colored helpers, Malbro, Stepney, 
Jupiter, and Seaser,” were still working.47 
Here is an example of how the public learns from nonacademic sources. In early 
2016 Post and Courier reader, Michael Trouche, and columnist Reverend Joseph Darby 
engaged in a conversation over the role of the enslaved in the creation of Charleston's 
built environment through the newspaper. Their public correspondence started with 
Trouche’s response to a column by Reverend Darby. Trouche was stating that Reverend 
Darby asserted that all the buildings in antebellum Charleston were built by the enslaved. 
Reverend Darby stated that “most” of the city’s buildings were built by the enslaved  
Trouche uses Williams' history of St. Michael's as evidence pointing out the immigrant 
craftsmen like Cardy as skilled labor who built the church and Arcadians as the unskilled 
labor.48 The works of Gutman, Berlin, Carll-White, and the others are unknown to 
                                                            
47 Williams, St. Michael’s Charleston, 1751-1951, 132 and 145. 
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February 28, 2016, sec. Opinion. Accessed February 6, 2020. https://www.postandcourier.com/opinion/letter-who-
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Trouche. As is the 2007 Carologue article where Dr. Nicolas Butler discusses the names 
of the enslaved who worked on the construction of St. Michaels from 1752-1754 and 
their owners. Some of the White craftsmen Trouche listed owned some of the enslaved 
who built the church.49 
Scholarly Discussions of Brickmaking 
The enslaved who made building materials are even more difficult to find than the 
enslaved artisans and craftsmen who used them to create the built environment. 
Brickmaking is an occupation that has received little study. The process of making bricks 
is well documented, but little information exists on the lives of those who made the 
bricks. Did the largest brickyards have a workforce dedicated to brickmaking, or was 
bricks making an outside of growing season task at plantation brickyards of all sizes? 
Were bricks made using the task system or the gang system? Did plantation owners 
assign anyone to brickmaking, or was it indeed the realm of children and the elderly?50 
For example, in 2013, local tour guide, Paul Garbarini, reached out to Denis 
Brosnan, hoping he would be able to fill in those gaps as he was writing the interpretive 
panel for the Unitarian Church's memorial to the slaves who made the bricks for the 
building. Dr. Brosnan replied, "We do not have histories of the bricks makers, so I like to 
think of the bricks in historic buildings as the voice of the bricks makers."51 
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Compositional analysis can be a tool used to amplify their voices by revealing which 
brickyard the bricks came from. Historical research into that brickyard may not reveal 
any names. Being able to state which brickyard bricks came from makes the history 
slightly more personal.  
Brickmaking and Compositional Analysis 
Compositional analysis is the instrumental testing of an object to determine its 
chemical makeup. Preservationists, conservators, and archaeologists can use that 
information to determine where raw materials came from, how it moved from the place 
of manufacture to the place it was found or is located, create building specific 
conservation plans, and more. Scientists have been conducting instrumental analysis of 
archaeological artifacts since the 1920s. However, the practice took off in the 1960s with 
Oxford archaeologist Edward Hall's analysis of Roman coins and the establishment of the 
Archaeological X-Ray Fluorescence Laboratory at the University of California 
Berkeley.52 When sourcing artifacts using compositional analysis, comparisons are made 
between the compositional makeup of raw materials from different sources and finished 
products to determine if there are any similarities. The number of samples in a dataset 
creates the variability needed to source the artifacts. Due to the lack of variability in the 
dataset, this study is not to definitively source bricks. The goal is to look for similarities 
and differences.  
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The most analyzed raw material has been the igneous rock obsidian. The 
prehistoric producers and consumers of obsidian did not leave behind written documents 
that archaeologists can use to track the trade of obsidian and determine social and 
economic networks. First archaeology, then the combination of archaeology and 
compositional analysis, allowed for the discovery of networks and connections. In 2007, 
Carolyn Dillian, Charles Bello, and Steven Shackley published the results of a study 
where they used XRF to source obsidian artifacts recovered during archaeological 
excavations along the east coast, "Crossing the Delaware: Documenting Super-Long 
Distance Obsidian Exchange in the Mid-Atlantic."53 The geologic activity that formed 
obsidian did not happen on the East Coast, so obsidian found in east coast excavations 
must have been traded or transported halfway across the continent. The researchers 
analyzed seven artifacts from sites in New Jersey and New York. Three of the specimens 
traveled 3,400 km, the shortest distance traveled by the specimens. Specimens four and 
five were recovered from a site in New Jersey but made from obsidian that naturally 
occurs in Utah. Specimen six was recovered from a different New Jersey site but was 
made from obsidian found in Idaho and Yellowstone. Compositional analysis cannot 
answer the when, how, and why objects made from obsidian crossed the country, but 
knowing where they came from could be the first step in answering those questions. 
Their results showed that economic connections between the east and west coasts of the 
United States happened long before European arrival.54  
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Prehistoric and historic ceramics have also been the focus of compositional 
analysis.55 Two examples are the work of Wesley Stoner and Kenneth Kelly. The results 
of Stoner et al. showed that the pottery studied in the Valley of Mexico did not travel far 
from the kilns. Potters lived near where archaeologists recovered the items they made. 
Stoner also uses compositional analysis to look at the changes in how pottery in the 
Valley over time. Pottery became more delicate with changes and culture, and as potters 
learned how to best use the raw clays around them.56 One reason for the global analysis 
of obsidian is that it a naturally occurring homogenous stone while ceramics are made by 
humans from a combination of raw materials. 
Kelly et al. studied the trade of ceramics made at kilns on the French colonies of 
Martinique and the Guadeloupe Archipelago by comparing the composition of wasters 
from kiln sites to that of sherds recovered from excavations on other areas of the islands. 
Some sherds were not consistent with any of the kiln sites showing that there were more 
kilns in the colonies than thought, and those sites need to be discovered and excavated to 
point out social and economic networks definitively.57  
Finding sources and tracing trade routes are not difficult for most European 
ceramics. Extensive written records remain that connect most historic ceramics to 
potteries in England, Holland, or Germany. However, the people who quarried and traded 
obsidian did not have written languages to leave behind receipts, newspapers, or diaries, 
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so archaeologists turned to science. The enslaved on Martinique and the Guadeloupe 
Archipelago lived during a time when written records were being produced, but the 
enslaved were deliberately excluded from much of the record, not seen as necessary for 
inclusion, and unable to contribute. Compositional analysis allows the objects to reveal 
human connections that there are no other ways to discover. In the examples above, it 
revealed that obsidian was traded thousands of miles from its source, that the people of 
the Valley of Mexico did not have extensive trade networks for pottery, and reveals that 
more archaeology is needed on Martinique and the Guadeloupe Archipelago to determine 
networks.58   
The success of compositional analysis by archaeologists in the sourcing obsidian 
and ceramics has inspired the analysis of bricks.59 Only one article reviewed here has 
seen it as a way to connect the enslaved people who created the bricks with the buildings 
created with the bricks as this study hopes to accomplish.60   
Since 1984 archaeologists in the New York City area have been working to create 
an archive of ceramics and local clay sources using inductively coupled plasma emission 
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spectroscopy. They call their project The New Netherland/New York Project. 61 Their 
goal was to document the changes in ceramic production over time as they created an 
archive and database. They hope to create a tool to aid others in studying the region's 
ceramics. In 1993 Historical Archaeology published their article summarizing their near 
decade of work to encourage others to create similar databases of local clays and bricks 
for the study of bricks and other historic ceramics.62 Even though their goal is to produce 
a database and archive, they compared the data collected from clay, bricks, and historic 
ceramics to test their research questions. To test if the chemical composition of clay 
deposits changes as clay mines deepen, they tested four bricks made by the deNoyelles 
Brick Company between 1870 and 1942. The company stamped their bricks with a 
maker’s mark that changed over time. The archaeologists used them to determine the date 
of manufacture. The company mined the same clay deposit during that seventy-two year 
time period. The composition of the bricks is nearly identical, showing that the deposit 
did not change as the clay mine deepened. Other results showed that the chemical 
composition of clay sources along the Hudson River varied.63 One of the goals of this 
thesis is to further the process of creating a similar database and archive for the 
Charleston area.  
Lucy Wayne's 1992 dissertation, "Burning Bricks: A Study of a Lowcountry 
Industry," has become a valuable resource for those studying brickmaking in general, not 
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just in Charleston. Wayne used archaeological excavation, shoreline surveys, topographic 
maps, and aerial photography to locate brickyards along the Wando River Basin. Though 
Wayne's purpose was the identification of brickyards, her dissertation is a valuable 
resource for those who are working to source bricks as a starting point for historic 
research and as a tool to determine where bricks and clay sampling should take place.64 
Lisa Zimmerman conducted pXRF analysis for her 2013 anthropology master's 
thesis, "Bricks by Bricks: A Comparative pXRF Analysis of Brickworks and Structures 
in the Belgian-American Community of the Door Peninsula, WI." Like Charleston, the 
area turned from wood to bricks as the primary building material after a devastating fire. 
She analyzed brick wasters from three brickyards and seven structures to source them to 
one of the brickyards. None of the extant structures were chemically similar to the kilns, 
even those linked by oral histories. The data revealed the bricks used to construct the 
kilns were not similar to the bricks fired in the kilns. The construction of kilns and 
buildings in this study took place in 1871, after emancipation, so there were no longer 
slaves to take part in the manufacturing porcess .65  
The purpose of Clemson University's National Bricks Research Center in 
Anderson, SC, is to assist companies that use modern ceramic materials. However, past 
director, Dr. Denis Brosnan, used compositional analysis of bricks as part of bricks 
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preservation and conservation projects66 and as an attempt to source bricks.67 In the April 
2015 edition of the Center's magazine Brickyard he contributed the article "The "DNA" 
of Clay Bricks." The magazine’s audience is those who use are currently manufacturing 
and working with bricks, so the articles are informational marketing tools showing the 
work done at the Center. This article is an overview of what different compositional 
analysis instruments can detect and an example of how to source bricks.68  
In 2016, archaeologists David Palmer and Carolyn Dillian conducted excavations 
at the former location of the Brookgreen Plantation slave quarter. As part of the tour, 
docents tell guests the creation of the pond is the result of the enslaved mining clay for 
their houses. Palmer and Dillian decided to test this interpretation using pXRF and 
published their resulted in a paper titled “Preliminary Investigations into the Source of 
Brick Clay, Brookgreen Plantation, Georgetown County, South Carolina.” They 
compared twelve clay samples from the pond, twelve clay samples from the former rice 
fields, and bricks fragments recovered from archaeological excavations. The results 
showed that the bricks were compositionally similar to clay from the rice fields and not 
the pond. The ponds are not in an area where the enslaved were likely to frequent, so the 
data showed they mined clay from where they were working instead of making special 
trips to the pond locations. Palmer and Dillian show how compositional analysis can add 
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to what we know about the enslaved and the built environment.69 Similarly, this thesis 
seeks to connect bricks to their place of manufacture and thus show the start of the chain 
of labor from raw clay to completed building.  
Three previous graduates from Clemson University and College of Charleston's 
joint masters program in historic preservation included compositional analysis of bricks 
and clay from the Charleston area as part of their thesis research: Kristina Lamphear in 
2011 and Jacqueline Don and Frances Pinto in 2015.70 This study of St. Michael’s, 
Pompion Hill and Parnassus differs from those conducted by program alumni in that it 
sampled bricks from historically associated sites, analyzes bricks from a Back River 
brickyard, and seeks to determine if pXRF can be a method to connect a manufactured 
product to the brickyard where they were made and hopefully to the enslaved who made 
them. 
Lamphear compared eight bricks from sites along the Ashley River: Colonial 
Dorchester, Lord Anthony Ashley Cooper Settlement, and Drayton Hall Plantation to 
clay samples from Colonial Dorchester and Church Creek using a variety of 
compositional and physical analysis methods including Archimedean density and 
porosity, colorimeter, standard petrographic thin section analysis, and x‐ray fluorescence 
in an attempt to locate the place of manufacture. Lamphear hoped that further research 
                                                            
69 Palmer and Dillian, “Preliminary Investigations into the Source of Bricks Clay.”  
70 Frances Pinto, “They Used to Make Bricks Here: Bricks Manufacturing at The Grove Plantation and the Rise of the 
Cooper River Gray Bricks.” Thesis, Clemson University, 2015. https://tigerprints.clemson.edu/all_theses/2281; 
Kristina Lamphear, “Profile of an Origin: A Chemical and Physical Characterization Study of Historic Bricks and Clay 
from the Ashley River, South Carolina.” Thesis, Clemson University, 2011. Accessed May 8, 2019. 
https://tigerprints.clemson.edu/all_theses/1083; Jacqueline Don, “‘A Posture of Defence’: A Forensic Bricks Analysis 
of Charleston’s Seventeenth and Eighteenth Century Walled Fortifications.” Thesis, Clemson University, 2015. 
https://tigerprints.clemson.edu/all_theses/2139. 
35 
would lead to the creation of a database and archive similar to the one being created in 
New York and was testing a variety of methods to determine the best method to use in 
the creation of a database. There were not enough sites tested to determine similarities, 
but there was similarities among the sites.71  
Don compared bricks from the portions of the fortifications that surrounded 
seventeenth and eighteenth century Charles Town that are currently under White Point 
Garden and East Bay Street to nearby buildings. She used X-ray fluorescence and X-ray 
diffraction to identify similarities that could point to periods of construction and repair of 
the wall, where the bricks where purchased from, and if they were reused by the builders 
of surrounding structures when the wall was no longer needed. Don also performed 
physical analysis using colorimetry and water absorption. The data showed that early 
bricks likely came from brickyards along the Ashley River and later the Wando River. 
Since settlement in the area first occurred along the Ashley River, those results were not 
surprising. Compositional analysis was unable to home in on specific building campaigns 
nor connect bricks from the fortifications to buildings built over it.72  
Pinto performed pXRF analysis of kiln remains, waster bricks, and clay from 
Grove Plantation, on the Cooper River, to determine if the bricks made there were mined 
onsite. She used the data obtained to supplement her study of bricks production on the 
property. Her pXRF analysis of sand, clay, brick waters and kiln ruins showed that the 
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wasters were compositionally similar to the sand and clay found on the property, but the 
bricks for the kiln were purchased from another brickyard. 73  
Conclusion 
South Carolina laws limited the access of Freedmen and those held as slaves to 
education. As a result, most primary sources were written by White people who typically 
had an agenda that often hides the truth of who Black people were and their 
accomplishments. Their absence has left scholars to find that truth using archaeology and 
by reading between the lines of historic documents. The resulting histories have 
contained little discussion and evaluation of the work those held as slaves did off the 
plantation and outside the masters' household. With the establishment of reliable and 
replicable methodologies, the data obtained from the compositional analysis of bricks 
will add a quantitative resource to the existing qualitative/anecdotal evidence in creating 
a more nuanced interpretation of the contribution to the colonial and antebellum built 
environment located off the plantation.  
The archaeologists and scientists discussed above used a variety of physical and 
compositional analysis methods. Most were lab based and destructive. Making them time 
consuming, expensive, and limiting the sites and objects tested. The use of pXRF in this 
study seeks to remove those constraints and develop a methodology for the use of pXRF 
in future studies.   
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CHAPTER THREE 
METHODOLOGY 
Introduction 
Historic documents that indicate the point of origin of a building’s bricks are rare. 
Starting in the 1980s, archaeologists turned to compositional analysis to connect bricks to 
their source by comparing the chemical composition of bricks from archaeological 
excavations and extant buildings to bricks wasters collected from local brickyards.74 
Ceramics are often heterogeneous, made from more than one type of clay with sand, 
crushed rock, or bricks fragments added as temper to create a final product with specific 
characteristics. This heterogeneity makes sourcing bricks difficult, resulting in 
discussions on the accuracy of compositional analysis in the sourcing of bricks and other 
ceramics.75 
The literature around the use of XRF in archaeology consists of journal articles,  
research publications,76 responses to those articles and publications,77 and edited volumes 
where groups of scientists, usually archaeologists, work together to discuss applications 
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and methodologies.78 The majority of studies since Hall’s have focused on sourcing 
obsidian and other volcanic rocks used to create stone tools. Interpretation of the data 
allows for the tracing of trade and migration routes across continents. Obsidian is well 
suited for compositional analysis. It is a solid rock used in its natural state. This makes it 
homogenous, so there is no chance that the instrument is obtaining data from materials 
added by humans during the production process.79  
While many archaeologists have embraced using XRF analysis to source 
obsidian, there are still those who question if an analytical method that can only detect 
trace elements can generate enough data to source artifacts accurately. This questioning 
results in much of the literature being the result of comparisons between pXRF or XRF 
and other methods of compositional analysis. Many conclude that while XRF and pXRF 
have their shortcomings, they are the best nondestructive and portable methods 
available.80   
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XRF technology is continuously improving, and more archaeologists, 
preservationists, and conservators are experimenting with it as a tool in the research of 
bricks and other ceramics. This evolution means this study and the existing literature are 
still the beginnings of determining the best methodologies for using XRF and pXRF in 
preservation, and archaeology.81 
The original goal of this study was furthering the creation of a methodology for 
the compositional analysis of bricks through pXRF that will make sourcing bricks as 
routine and consistent as the sourcing of obsidian has become. Due to bricks’ 
heterogeneity, this process will not be as straight forward as the development of obsidian 
studies. Three sites linked by romantic history were chosen to allow focus on the 
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Figure 3.1: Unworked obsidian (left) and obsidian tools on exhibit in a Turkish 
museum (right). Source: Wikipedia    
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methodology instead of the results.82 Through t analysis of buildings where the source of 
the bricks is known allows for focus on the methodology of sourcing bricks than the 
results.83 
pXRF 
The development of portable XRF (pXRF) instruments changed the landscape of 
compositional analysis. Their size took XRF analysis from the lab into the field and 
collections storage. Their ease of use and affordability, as compared to lab XRF 
instruments, quickly made them popular among archaeologists. The increase in the use of 
pXRF has led to another type of journal article and book chapter, the comparison of 
results from XRF and pXRF.84  
Electrons circle the nucleus of an atom in orbits called shells. The x-rays emitted 
into the sample by the instrument must be strong enough to force electrons from inner 
shells out of their orbit. The atom is now unstable, and electrons from other shells rush to 
fill in the void to and stabilize the atom. The transitioning electrons release a type of x-
ray energy called fluorescence. The amount of energy released is different for each 
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element, so it is used to identify elements and determine an object’s composition. The 
instrument’s detector picks up the energy released by the transitioning electron, and the 
computer software converts that information into graphic form.85  
The nondestructive nature of XRF can also be a disadvantage. Surface 
contamination occurs over years of exposure to the elements or lying on the ground. 
Decorative glazing and paint may prevent the x-ray beam from reaching the clay 
substrate of a ceramic resulting in the analysis of the paint or glaze and not the substrate. 
Removal of the surface layer and glaze allows for the analysis of a surface clear of glaze 
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Figure 3.2: Left Diagram of how pXRF works. Source (Thermofisher). Right: Close 
up of Bruker pXRF showing the x-ray source (tube) and detector. Source: Bruker. 
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and contaminants. When possible, it is best to analyze as many surfaces of the bricks as 
possible, but typically only one surface of a brick is visible on an extant building. Two 
surfaces are available on corner bricks.  
  Standards are objects and chemicals with known chemical compositions. Users 
analyze the sample and compare the data from their instrument with that generated by the 
manufacturer. As instruments age, the data gathered can drift from the calibration, so 
comparing the data obtained from an instrument to a known standard becomes a necessity 
to compensate for drift.86  
Data Collection  
The Bruker SD Tracer III used for this study can be optimized for elemental 
groups using filters along with allowing the current and voltage to be selected. A yellow 
filter (composed of titanium and aluminum), 40 kv, and 12.3 microamps of current were 
the settings chosen for this study. Filters decrease background scatter and lower the count 
rates of elements in ranges that are not of interest by filtering the energy of the primary x-
ray beam. The recommended filter for brick analysis is green and composed titanium, 
aluminum, and copper, but studies have shown that the yellow filter is a better choice for 
the instrument used for this study. One of the disadvantages of pXRF is that since they 
are battery operated, the x-rays they produce are not powerful enough to detect the 
presence of all elements.87 These settings were chosen to generate data for elements 
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between 12-40 kV, but only the data from rubidium (Rb), strontium (Sr), yttrium (Y), 
zirconium (Zr), and niobium (Nb) were analyzed (atomic numbers 37-41) since they are 
rare earth elements linked to the soil.88  
A brush was used to remove surface contaminants from bricks and the instrument. 
Film was placed on the sample table in the lab. The film was changed, and the table 
brushed between each brick. Readings for three hundred seconds each were made from 
three different areas of the bricks. Attempts were made to mark the location of each 
reading using note flags, but they did not adhere to the bricks long enough for the final 
photograph in some situations. In the future, a more resilient marking system will need to 
be used. For additional variability data from nine bricks analyzed by WLCC in 2016, 
using the same settings was added to the dataset. Instrument set up, and data collection 
followed Scott Speakman’s standard operation procedures for this instrument.89 
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Sampling Methodologies 
The land that made up Parnassus Plantation is now part of the Charleston Naval 
Weapons Station and not accessible by the public. On November 20, 2019, Cultural and 
Natural Resources Manager, Terrence Larimer was kind enough to act as an escort out to 
the former brickyard and point out the features now overgrown and difficult to discern 
through the vegetation.  
Not far below the thin layer of topsoil that now covers the production area, is a 
thick layer of bricks rubble, wasters, and landfill that creates the sensation of walking 
over gravel. Samples consisted of twelve brick fragments collected from the bricks 
visible on the ground surface over the now buried kiln and other areas of the former 
Figure 3.3: Bricks being pushed from underground by the roots of a tree at Parnassus 
Plantation. Source: Created by the author. 
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brickyard. The creation of an Esri Survey123 survey allowed for the mapping of each 
sample. Analysis of the samples took place at the Warren Lash Conservation Center.  
On November 22, 2019, an analysis of fifteen bricks from the history and 
archaeology collections at the Charleston Museum occurred. Two of the bricks 
contributed to the interpretation of data from the subject sites. Sampled bricks came from 
a variety of locations to add as much variably to the dataset as possible. 
 
Figure 3.4: Brick scatter on the ground surface at Parnassus Plantation. Source: 
Created by the author. 
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On November 25, 2019, Dr. Eric Poplin, Senior Archaeologist and Vice President 
of Brockington and Associates, led three archaeologists on a tour of five former 
brickyards in the Wando River basin to collect samples for museum collections and 
pXRF analysis. Time limitations allowed for the analysis of samples collected from 
Cainhoy Plantation site 38BK3117 as part of this study. The selection was based on 
Cainhoy’s proximity to Parnassus Plantation. The creation of an Esri Survey123 survey 
allowed for the mapping of each sample. Analysis of the samples took place at the 
Warren Lash Conservation Center.  
 
 
Figure 3.5: Brick analysis at the Charleston Museum. Source: Created by the author. 
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Since pXRF is nondestructive, there is no need to chip or core a sample from the 
walls of historic buildings for lab analysis. Owners and caretakers of historic buildings 
are more likely to consent to analysis with this information, as the caretakers of Pompion 
Hill and the bell tower at St. Michael’s did after explanation of the process.  
Figure 3.6 Map of Wando River Brickyard Tour. Source: Created by Dr. Eric Poplin. 
Figure 3.7: Lisa Kasprzok analyzing brick at St. Michael’s Church. Source: Created 
by the author.  
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Twelve bricks were analyzed at both the church and chapel.90 On February 6 and 
20, 2020, analysis of bricks from the base, clock, belfry, levels of St. Michael’s bell 
tower took place. One limitation of the Bruker III SD owned by WLCC is the need to 
have the instrument attached to a laptop to capture data. As a result, the length of the 
serial cable served as the height limit for bricks analyzed. A ladder or step stool will need 
to part of the gear taken to sites in the future. The ability to send data to a computer 
through Bluetooth or wireless and more advanced data collection hardware built into the 
instruments is an advance that will make data collection easier. Both buildings’ bricks 
vary in color from orange to gray, so an attempt was made to sample at least one of each 
color. At Pompion Hill, care was taken to analyze one of the four bricks with the initials 
of Villepontoux around each doorway of the chapel. All the bricks analyzed were close to 
the typical 8”x2/14” size of the handmade bricks of the period.  
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Figure 3.8: Analysis at Pompion Hill Chapel. Source: Photo created by the author.  
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The design and finishes of St. Michael’s created additional limitations. Stucco 
covers all the exterior bricks and plaster, or carved wood covers interior bricks making 
them inaccessible for analysis. Only the upper levels of the bell tower contained exposed 
bricks. A series of narrow winding stairs access the bell tower. The belfry had only one 
small area where we were able to stand safely.  
Data Analysis 
A total of fifty-four bricks were analyzed for this study. The nine from previous 
WLCC studies brought the total number of bricks in the dataset to sixty-three. The three 
readings from each brick were averaged to obtain a single number for the data obtained 
about each element using the average formula in Excel. IBM’s SPSS Statistics software 
was used to select Rb, Sr, Y, Zr, and Nb for analysis using principal components analysis 
(PCA), a type of multivariate analysis (MVA). Left in the Excel spreadsheet, the data is 
unable to tell us much about how the bricks relate to each other. MVA allows us to group 
the data in ways that allow interpretation.91  
The goals of PCA are to: “ (1) extract the most important information from the 
data table; (2) compress the size of the data set by keeping only this important 
information; (3) simplify the description of the data set, and (4) analyze the structure of 
the observations and the variables,”92 but in order for PCA to work there must be some 
                                                            
91 Michael D. Glascock, “Compositional Analysis in Archaeology.” Oxford Handbooks Online. Archaeology (April 7, 
2016). Accessed March 8, 2020. https://www.oxfordhandbooks.com/view/10.1093/oxfordhb/ 
9780199935413.001.0001/oxfordhb-9780199935413-e-8, 9-10; Abdi, and Williams, “Principal Component Analysis.” 
434. 
92 Abdi, Principal Component Analysis, 434. 
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similarity in the variability. Humans are unable to visualize the number of variables 
generated by compositional analysis due to data collection for multiple dimensions. This 
study generated five dimensions, one for each element, making PCA the best way to 
analyze and visualize this dataset. PCA’s simplification of data allows for the analysis 
and interpretation of large datasets while losing as little data as possible. The five 
dimensions are compressed into two new dimensions allowing the data to be plotted on 
two axes.93 The compressed data was added to the Excel spreadsheet as factors and 
imported into Tableau Public, where plots were created to visualize the data. Biplots are 
easier to display using Tableau than they are in SPSS. The resulting plots were 
unexpected and will cause the study to aid in the creation of methodologies in a new way 
and will lead to a reevaluation of the three sites and Zachariah Villepontoux.  
  
                                                            
93 Amber Van Derwarer and Jon Bernard Marcoux. “Principal Components Analysis.” Edited by S. L. Lopez Varela. 
The SAS Encyclopedia of Archaeological Sciences. Malden, MA: Wiley-Blackwell, 2018, 1-2; Glascock, 
“Compositional Analysis in Archaeology,” 12; Kelly, et al., “Compositional Analysis of French Colonial Ceramics,” 
24, 94. 
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CHAPTER FOUR 
RESULTS 
 
This study sought to determine 1) if the bricks of Pompion Hill Chapel and St. 
Michael’s Church are compositionally similar to each other, as well as to the samples 
collected from Parnassus Plantation and 2) if pXRF could be a tool used to add the 
enslaved to the built environment by getting closer to the possibility of finding the names 
of enslaved brickmakers and adding a specific plantation brickyard to a building’s chain 
of labor. Analysis of sixty-three bricks from nineteen sites was conducted to answer these 
questions. The Charleston Museum collections and bricks previously analyzed by WLCC 
included bricks that turned out to be valuable to the study. In 2016, scientists from 
WLCC analyzed three bricks from St. Michael’s with the same settings as used for this 
study. The Charleston Museum collections included bricks from Medway, a brick 
producing plantation abutting Parnassus to the north.  
 Figure 4.1 is a biplot of all sixty-three bricks in the dataset. Color and shape 
symbolize bricks in the biplots. Shapes stand for where the sample came from, and color 
shows if the brick was part of a building or a sample collected from a kiln site for this 
study. The use of abbreviated site names makes the plots less cluttered, but even with 
abbreviations, some site names do not show on the plots. Photoshop was used to add 
them later. A table with the site name and abbreviation of highlighted bricks will 
accompany the discussion of each cluster. Figure 4.2 shows the component scores of the 
52 
five elements in the same dimension. Bricks clustered around elements have higher 
concentrations of that element than bricks further away.  
 The two principal components contrast the elements. Principal Component 1 (the 
x-axis) contrasts bricks that are high in Zr and Sr. Principal Component 2 (the y-axis) 
contrasts bricks high in Sr and Nb. Most of the bricks in the dataset show close to the 
origin of both axes. Along the x-axis, they show along the entire range of the axis. On the 
y-axis, most of the bricks are clustered close together on the left side of the axis. The 
bricks closest to the origins contain more of a mix of the elements. The further away a 
brick is from the origin, the higher or lower it is in the principal component contrasted 
along that axis. For example, Parnassus Plantation 1 (PP1) has the highest concentration 
of Zr at 759.63 ppm, while Aiken Rhett 4 (AR4) contains 275.5 ppm.  
 The first question this study seeks to answer is whether the bricks of Pompion Hill 
Chapel and St. Michael’s church are compositionally similar to the wasters collected 
from the brickyard at Parnassus Plantation. Zachariah Villepontoux supplied bricks for 
both buildings according to romantic histories. If bricks from the three sites are 
compositionally similar, they will cluster together on the biplot.  
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Site Name Abbreviation
48643 Medway MDM2
St. Michael's 2 SM2
Pompion  3 PH3
MB 1039A Pompion Hill PHM
Pompion  6 PH6
Parnassus  6 PP7
St. Michael's 8 SM8
Colonial Dorchester Belltower 2 CD2
Colonial Dorchester Belltower 1 CD1
St. Michael's 10 SM10
Pompion  1 PH1
St. Michael's 9 SM9
St. Michael's 5 SM5
St. Michael's 12 SM12
St Michael's 2016 1 SMW1
St. Michael's 3 SM3
St Michael's 2016 2 SMW2
Jail Original Cell Block 1 JB
Pompion  7 PH7
St Michael's 2016 3 SMW3
49393 Battery Sea Wall BW
Pompion  8 PH8
St. Michael's 11 SM11
Pompion  5 PH5
51219 city wall sample customs house CW1
St. Michael's 7 SM7
MB 1431 Medway Fort Sumter FS
MB 1432 Rhett House RH
AikenRhett 4 AR4
MB 1105 Brickhouse Edisto BH
MB 1028B Parnassus PPM
Colonial Dorchester Belltower 3 CD3
Site Name Abbreviation
48642 Medway MDM
Pompion Vestry  9 PH9
Jail Octagon 2 JO2
Parnassus  9 PP9
MB 1059A Landgrave 
Smith Plantation LS
Pompion 12 PH12
Pompion Vestry  11 PH11
Cainhoy  7 CH7
Cainhoy  10 CH10
Cainhoy  8 CH8
Pompion Vestry  10 PH10
48644 Medway MW
Parnassus  8 PP6
Cainhoy  9 CH9
Cainhoy  11 CH11
51219 city wall sample 
customs house red CW2
Parnassus  1 PP1
Parnassus  7 PP8
Parnassus  4 PP4
Parnassus  5 PP5
Parnassus  3 PP3
Parnassus  2 PP2
44010 Powder Magazine PM
St. Michael's 1 SM1
Pompion  2 PH2
49366 Bartlam Pottery BP
Jail Octagon 1 JO1
AikenRhett 3 AR3
MB 1074 Custom House 
Yorktown VA 1725 YC
St. Michael's 6 SM6
Pompion  4 PH4
Table 4.1: Abbreviations for sites in Figure 4.1. 
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Figure 4.3 shows the three sites analyzed for this study. If bricks for the three sites 
were compositionally similar, they would cluster closer together. All but one of the St. 
Michael’s bricks are on the right side of the x-axis. The one that is not (SM2) does not 
show far to the left of the origin. St. Michael’s bricks are high in Sr, Y, and Rb.  
Figure 4.3 also shows bricks from Parnassus Plantation clustering primarily in the 
upper left quadrant with bricks Parnassus 2, 3, and 5 forming Cluster 1. Separate from the 
other bricks in the dataset. These bricks are significantly compositionally dissimilar from 
the bricks of St. Michael’s and most of the Pompion Hill bricks being that they have the 
highest concentration of Zr. The bricks of St. Michael’s come from a different brickyard 
than the samples collected at Parnassus Plantation. Figure 4.4 adds the three St. Michael’s 
bricks tested by WLCC in 2016 to the Study Sites biplot. All three are compositionally 
similar to the St. Michael’s bricks analyzed for this study and likely came from the same 
brickyard as the rest of the bricks clustered with them.   
Since Villepontoux was the bricklayer for Pompion Hill Chapel, the romantic 
history says that all the bricks came from Parnassus. Figure 4.1 shows that while some of 
the bricks are compositionally similar to those collected at Parnassus, most are different. 
The bricks from Pompion Hill were the most varied in the study appearing in three of the 
quadrants. This variation shows that the bricks of Pompion Hill come from more than one 
source.  
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Table 4.2: Bricks discussed in Figures 4.3 and 4.4. 
Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Kiln Parnassus  1 PP1 Study Site 145.42 104.67 117.40 125.25 759.63
Kiln Parnassus  2 PP2 Study Site 142.94 106.22 122.35 118.18 470.27
Kiln Parnassus  3 PP3 Study Site 139.79 114.07 121.62 119.06 535.44
Kiln Parnassus  4 PP4 Study Site 139.01 92.94 119.52 114.46 666.97
Kiln Parnassus  5 PP5 Study Site 138.38 112.24 121.40 125.60 627.99
Kiln Parnassus  8 PP6 Study Site 136.54 99.64 113.19 118.74 588.77
Kiln Parnassus  6 PP7 Study Site 136.16 105.68 146.39 120.86 667.33
Kiln Parnassus  7 PP8 Study Site 132.78 100.47 118.69 114.80 555.39
Kiln Parnassus  9 PP9 Study Site 136.94 97.61 106.78 126.35 596.77
Architecture Pompion  1 PH1 Study Site 130.15 95.90 150.27 134.97 545.04
Architecture Pompion  2 PH2 Study Site 135.01 97.27 126.15 114.39 479.14
Architecture Pompion  3 PH3 Study Site 122.00 97.14 139.36 168.00 456.05
Architecture Pompion  4 PH4 Study Site 131.79 95.32 133.68 114.32 524.61
Architecture Pompion  5 PH5 Study Site 130.21 91.94 182.89 113.38 539.54
Architecture Pompion  6 PH6 Study Site 132.39 97.24 145.49 149.79 539.73
Architecture Pompion  7 PH7 Study Site 128.64 89.29 175.98 116.69 548.60
Architecture Pompion  8 PH8 Study Site 121.64 99.21 179.95 182.35 645.02
Architecture Pompion 12 PH12 Study Site 142.45 83.88 107.19 116.16 614.13
Architecture Pompion Vestry  9 PH9 Study Site 138.96 81.63 103.73 113.87 593.52
Architecture Pompion Vestry  10 PH10 Study Site 143.41 82.67 112.60 118.03 668.51
Architecture Pompion Vestry  11 PH11 Study Site 142.45 83.88 107.19 116.16 614.13
Architecture St. Michael's 1 SM1 Study Site 128.10 93.08 125.54 107.68 420.87
Architecture St. Michael's 2 SM2 Study Site 135.82 95.86 137.78 114.50 511.17
Architecture St. Michael's 3 SM3 Study Site 134.99 97.56 163.66 123.61 545.84
Architecture St. Michael's 5 SM5 Study Site 133.76 98.09 155.42 117.53 505.15
Architecture St. Michael's 6 SM6 Study Site 134.95 98.52 132.47 131.13 415.29
Architecture St. Michael's 7 SM7 Study Site 134.19 98.63 188.47 140.80 599.05
Architecture St. Michael's 8 SM8 Study Site 129.27 95.58 147.90 123.38 517.54
Architecture St. Michael's 9 SM9 Study Site 125.07 93.59 151.10 121.52 477.26
Architecture St. Michael's 10 SM10 Study Site 128.88 93.30 149.40 130.28 580.45
Architecture St. Michael's 11 SM11 Study Site 131.46 96.01 180.30 139.19 649.28
Architecture St. Michael's 12 SM12 Study Site 133.76 98.09 155.42 117.53 505.15
Architecture St Michael's 2016 1 SMW1 WLCC 129.77 89.78 157.81 109.38 350.55
Architecture St Michael's 2016 2 SMW2 WLCC 138.52 100.17 164.37 119.45 496.31
Architecture St Michael's 2016 3 SMW3 WLCC 139.22 99.62 177.18 119.65 527.78
60 
Figure 4.5 shows a cluster of bricks located predominantly in the upper right 
quadrant, with some touching the origin line. Bricks in this cluster are high in Zr, Rb, and 
Y. Bricks in a cluster are compositionally similar and were possibly made at the same 
brickyard. MB 1039 A is a brick from Pompion Hill that is part of the history collection 
at the Charleston Museum. This cluster contains the most bricks from study sites, five of 
the twelve St. Michael’s bricks analyzed as part of this study, along with two of the three 
analyzed in 2016.  
 
Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Architecture St Michael's 2016 2 SMW2 WLCC 138.52 100.17 164.37 119.45 496.31
Architecture St Michael's 2016 3 SMW3 WLCC 139.22 99.62 177.18 119.65 527.78
Architecture Colonial Dorchester Belltower 2 CD2 WLCC 135.70 101.16 148.07 114.72 464.72
Architecture St. Michael's 3 SM3 Study Site 134.99 97.56 163.66 123.61 545.84
Architecture St. Michael's 5 SM5 Study Site 133.76 98.09 155.42 117.53 505.15
Architecture St. Michael's 5 SM5 Study Site 133.76 98.09 155.42 117.53 505.15
Architecture St. Michael's 6 SM6 Study Site 134.95 98.52 132.47 131.13 415.29
Architecture St. Michael's 11 SM11 Study Site 131.46 96.01 180.30 139.19 649.28
Architecture Pompion  1 PH1 Study Site 130.15 95.90 150.27 134.97 545.04
Architecture Pompion  6 PH6 Study Site 132.39 97.24 145.49 149.79 539.73
Architecture MB 1039A Pompion Hill PHM CHS Museum 131.86 95.08 140.03 124.52 524.26
Table 4.3: Bricks highlighted in Figure 4.5. 
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The cluster in Figure 4.6 is located entirely within the lower right quadrant. These 
bricks have higher concentrations of Sr. This cluster also contains bricks from both 
Pompion Hill and St. Michael’s. Clusters 2 and 3 (Figures 4.5 and 4.6) show that many of 
the bricks from Pompion Hill and St. Michael’s are compositionally similar to each other.  
 
 
  
Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Kiln Parnassus  6 PP7 Study Site 136.16 105.68 146.39 120.86 667.33
Kiln Parnassus  7 PP8 Study Site 132.78 100.47 118.69 114.80 555.39
Kiln Parnassus  9 PP9 Study Site 136.94 97.61 106.78 126.35 596.77
Architecture Colonial Dorchester Belltower 1 CD1 WLCC 140.27 95.15 148.19 120.21 648.23
Kiln Cainhoy  10 CH10 WRBT 133.00 91.39 109.32 116.10 540.73
Kiln Cainhoy  11 CH11 WRBT 134.03 93.83 114.16 114.87 584.13
Kiln Cainhoy  7 CH7 WRBT 134.65 92.19 108.63 117.56 556.53
Kiln Cainhoy  8 CH8 WRBT 132.70 92.24 112.16 110.66 515.84
Kiln Cainhoy  9 CH9 WRBT 134.56 93.08 113.24 116.46 521.86
Architecture St. Michael's 2 SM2 Study Site 135.82 95.86 137.78 114.50 511.17
Architecture Pompion  2 PH2 Study Site 135.01 97.27 126.15 114.39 479.14
Architecture Pompion  4 PH4 Study Site 131.79 95.32 133.68 114.32 524.61
Architecture 48643 Medway MDM2 CHS Museum 134.77 96.12 135.03 114.71 639.63
Architecture 48643 Medway MDM2 CHS Museum 134.77 96.12 135.03 114.71 639.63
Architecture
MB 1059A Landgrave Smith 
Plantation LS CHS Museum 131.22 87.36 107.09 112.18 519.92
Architecture 49393 Battery Sea Wall BW CHS Museum 131.49 89.91 178.65 122.21 753.30
Architecture Jail Octagon 1 JO1 WLCC 134.40 83.35 128.13 109.10 469.20
Architecture Jail Octagon 2 JO2 WLCC 134.64 82.10 104.74 107.10 441.92
Architecture Jail Original Cell Block 1 JB WLCC 133.27 88.72 168.84 116.28 527.75
Table 4.4: Bricks highlighted in Figure 4.6. 
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Highlighted in Figure 4.7 is Cluster 4. The cluster shows entirely on the left side 
of the biplot above and below the origin line. Cluster 4 is the only cluster that contains 
bricks from all three study sites. Three from Parnassus (PP 6, 7, and 9), one from St. 
Michael’s (SM2), and two from Pompion Hill (PH2 and 4). All five of the samples 
collected from Cainhoy Plantation show in this cluster. Cainhoy and the samples from the 
Old City Jail (JB, JO1, and JO2) are the only sites that fall entirely in one cluster.  
Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Kiln Parnassus  6 PP7 Study Site 136.16 105.68 146.39 120.86 667.33
Kiln Parnassus  7 PP8 Study Site 132.78 100.47 118.69 114.80 555.39
Kiln Parnassus  9 PP9 Study Site 136.94 97.61 106.78 126.35 596.77
Architecture Colonial Dorchester Belltower 1 CD1 WLCC 140.27 95.15 148.19 120.21 648.23
Kiln Cainhoy  10 CH10 WRBT 133.00 91.39 109.32 116.10 540.73
Kiln Cainhoy  11 CH11 WRBT 134.03 93.83 114.16 114.87 584.13
Kiln Cainhoy  7 CH7 WRBT 134.65 92.19 108.63 117.56 556.53
Kiln Cainhoy  8 CH8 WRBT 132.70 92.24 112.16 110.66 515.84
Kiln Cainhoy  9 CH9 WRBT 134.56 93.08 113.24 116.46 521.86
Architecture St. Michael's 2 SM2 Study Site 135.82 95.86 137.78 114.50 511.17
Architecture Pompion  2 PH2 Study Site 135.01 97.27 126.15 114.39 479.14
Architecture Pompion  4 PH4 Study Site 131.79 95.32 133.68 114.32 524.61
Architecture 48643 Medway MDM2 CHS Museum 134.77 96.12 135.03 114.71 639.63
Architecture 48643 Medway MDM2 CHS Museum 134.77 96.12 135.03 114.71 639.63
Architecture
MB 1059A Landgrave Smith 
Plantation LS CHS Museum 131.22 87.36 107.09 112.18 519.92
Architecture 49393 Battery Sea Wall BW CHS Museum 131.49 89.91 178.65 122.21 753.30
Architecture Jail Octagon 1 JO1 WLCC 134.40 83.35 128.13 109.10 469.20
Architecture Jail Octagon 2 JO2 WLCC 134.64 82.10 104.74 107.10 441.92
Architecture Jail Original Cell Block 1 JB WLCC 133.27 88.72 168.84 116.28 527.75
Table 4.5: Bricks highlighted in Figure 4.7. 
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 Due to its proximity to Parnassus (see Figure 4.8), samples from 38BK3117 were 
the only ones analyzed from the Wando River Brick Tour. To the north of Parnassus on 
the Back River is Medway Plantation. Medway was also a brick producing plantation. 
Bricks from Medway are part of city fortifications and Fort Sumter. Figure 4.9 highlights 
bricks from these three sites. The Medway bricks were part of the collections at the 
Charleston Museum and came from Fort Sumter and archaeological excavations since the 
bricks were part of structures they are categorized as “architecture” and not “kiln.” The 
bricks abbreviated “LS” is also a Medway brick. Landgrave Smith was the first owner of 
Medway. Sources do not indicate if Smith was producing bricks for sale, but it is likely 
the house was constructed from bricks made and burned in a small temporary kiln on site. 
This was a widespread practice in Colonial America. The production of bricks as a 
plantation industry started with Peter Gaillard Stoney after 1830.94  
 Figure 4.9 also shows that all the bricks from Cainhoy, one from Parnassus (PP8), 
and two from Medway (MW and MDM2) cluster close together on the left side of the 
plot above and below the origin. Other brickyards supplied the bricks for the construction 
and repairs of Fort Sumter. With the analyzed Fort Sumter bricks showing so close to the 
bottom of the plot, it may not have come from Medway.95 Analysis of more brickyards 
and bricks from Fort Sumter and Medway are needed to source these bricks. Only 
                                                            
94 Nickels, Neale. “The Best Bricks House in All the Country: Documenting the Structural Evolution of Medway, 
Mount Holly, South Carolina.” Thesis, Clemson University, 2013. https://tigerprints.clemson.edu /all_theses/1641, 21-
22,71, 74-75; Wayne, “Burning Bricks,” 51, 58. 
95 Lamphear, “Profile of an origin,” note 156 on page 158. 
68 
Parnassus brick three shows on the right side of the plot. Zr seems to be the differentiator 
among the dataset.   
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Figure 4.10 shows a surprising result. PH 9, 10, and 11 are part of Pompion Hill’s 
vestry room added in the 1840s.96 Despite the difference in age and appearance, they 
show in the same quadrant as Parnassus Plantation bricks. Vestry brick 11 and Pompion 
brick 12 are so similar that Tableau plotted them in the same location. The bricks that 
make up the main chapel are varied in color and have many inclusions. The vestry bricks 
are more uniform in color and have few inclusions. Here again, Zr is the differentiator.  
                                                            
96 Jane Schriber, et al. Pompion Hill Chapel,” 
 
Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Architecture 48642 Medway MDM CHS Museum 130.42 89.24 102.16 110.99 696.83
Architecture 48643 Medway MDM2 CHS Museum 134.77 96.12 135.03 114.71 639.63
Architecture 48644 Medway MW CHS Museum 134.56 93.71 113.10 113.98 662.63
Architecture 49366 Bartlam P BP CHS Museum 128.32 85.02 127.97 110.45 656.00
Architecture
MB 1059A 
Landgrave 
Smith Plantation LS CHS Museum 131.22 87.36 107.09 112.18 519.92
Kiln Parnassus  1 PP1 Study Site 145.42 104.67 117.40 125.25 759.63
Kiln Parnassus  2 PP2 Study Site 142.94 106.22 122.35 118.18 470.27
Kiln Parnassus  3 PP3 Study Site 139.79 114.07 121.62 119.06 535.44
Kiln Parnassus  4 PP4 Study Site 139.01 92.94 119.52 114.46 666.97
Kiln Parnassus  5 PP5 Study Site 138.38 112.24 121.40 125.60 627.99
Kiln Parnassus  6 PP7 Study Site 136.16 105.68 146.39 120.86 667.33
Kiln Parnassus  7 PP8 Study Site 132.78 100.47 118.69 114.80 555.39
Kiln Parnassus  8 PP6 Study Site 136.54 99.64 113.19 118.74 588.77
Kiln Parnassus  9 PP9 Study Site 136.94 97.61 106.78 126.35 596.77
Kiln Cainhoy  10 CH10 WRBT 133.00 91.39 109.32 116.10 540.73
Kiln Cainhoy  11 CH11 WRBT 134.03 93.83 114.16 114.87 584.13
Kiln Cainhoy  7 CH7 WRBT 134.65 92.19 108.63 117.56 556.53
Kiln Cainhoy  8 CH8 WRBT 132.70 92.24 112.16 110.66 515.84
Kiln Cainhoy  9 CH9 WRBT 134.56 93.08 113.24 116.46 521.86
Table 4.6: Bricks highlighted in Figure 4.9. 
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Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Architecture Pompion Vestry  9 PH9 Study Site 138.96 81.63 103.73 113.87 593.52
Architecture Pompion Vestry  10 PH10 Study Site 143.41 82.67 112.60 118.03 668.51
Architecture Pompion Vestry  11 PH11 Study Site 142.45 83.88 107.19 116.16 614.13
Architecture Pompion 12 PH12 Study Site 142.45 83.88 107.19 116.16 614.13
Kiln Parnassus  4 PP4 Study Site 139.01 92.94 119.52 114.46 666.97
Table 4.7: Bricks highlighted in Figure 4.10. 
Figure 4.11: Images of bricks from the main chapel (above) and the 1840s addition 
(below).  
73 
The results of the analysis do not show the strong compositional similarities that 
would support the claims that Parnassus Plantation was the place of manufacture for all 
the bricks that make up St. Michael’s Church and Pompion Hill Chapel. They 
necessitated a return to the primary sources to find the discrepancies between the known 
history and these results.  
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CHAPTER FIVE 
INTERPRETATIONS AND CONCLUSIONS 
 
Interpretation of the Results 
This study is based on the analysis of sixty-three bricks from nineteen sites. The 
results were a sizeable and varied dataset that allowed for interpretation of not only the 
study sites but of the sites in the collections of the Charleston Museum and previous data 
obtained by WLCC. The bricks from Medway and Cainhoy show how compositionally 
similar bricks made along the Wando River basin can be.  
Contrary to the romantic history of Zachariah Villepontoux and the brickyard at 
Parnassus Plantation, few of the bricks from St. Michael’s Church and Pompion Hill 
chapel cluster with bricks from Parnassus. Figure 4.7 shows that only Pompion Hill 4, 
Pompion Hill 2, and St. Michael’s 2 are the only three bricks that could have come from 
Parnassus. The bricks in Clusters 2 and 3 (Figures 4.5 and 4.6) are compositionally 
similar and were likely produced at the same brickyard. More brickyards need to be 
added to the dataset to source the bricks. The results were surprising and prompted a 
reexamination of the historic resources.  
The findings of this study do not conclude that Zachariah Villepontoux did not 
supply bricks for the construction of St. Michael's Church and Pompion Hill Chapel. His 
name is associated with those buildings in primary sources.97 What the data show is that 
due to the lack of compositional similarity, it is probable that most if not all of the bricks 
                                                            
97 Prioleau, Jr. Secretary’s Daybook 1752-1756. 
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for those buildings were not produced by the enslaved at Parnassus Plantation. The 
findings suggest that Villepontoux may have owned additional brickyards along with 
Parnassus and that he may not have been the only brick provider for the sites. 
 In her dissertation, Wayne notes that John Gordon owned three brickyards in the 
Cooper River basin. The PCA results indicated that additional historical research is 
needed to locate other properties owned by Villepontoux, determine if they were 
brickyards, and obtain data from bricks samples collected from those properties to add to 
the current dataset.98 The findings also show that he likely fulfilled orders from more 
than one brickyard since bricks from Pompion hill are found in three of the four 
quadrants (see Figure 4.1).  
The January 1949 edition of The South Carolina Historical and Genealogical 
Magazine includes a genealogy of the Villepontoux family, starting with their arrival in 
North America.99 One of the summarized documents is a 1763 deed (Figure 5.1), where 
Villepontoux turned two pieces of property over to his son, Zachariah Villepontoux, Jr.100 
When Villepontoux Sr. died in 1779, he gave more land to Villepontoux, Jr., "Also I will 
to my son Zachariah Villepontoux the Plantation or Track of Land whereon I now dwell 
together with three other Tracks adjoining the same containing in the whole seven 
hundred and forty eight acres more or less..."101 The 1763 deed documenting the transfer 
                                                            
98 Wayne, “Burning Bricks,”58-59. 
99 Peck “The Villepontoux Family of South Carolina;” 
100 Unknown Deed from Zachariah Villiepountoux, Sr. to Zachariah Villiepountoux, Jr., filed May 5, 17??, Charleston 
County, SC Deed Book E3 pg. 722. Charleston County Register of Deeds. Charleston, SC.  
101 “Will of Zachariah Villepontoux” Charleston County (South Carolina). Probate Judge; Probate Place: Charleston, 
South Carolina. n.d. South Carolina, Wills and Probate Records, 1670-1980 [database on-line]. Ancestry.com. 
Accessed March 23, 2020.  
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of land between father and son is in poor condition making the locations of the two 
properties challenging to determine, but they appear to border Parnassus. A clue to their 
location is the 1775 deed where Villepontoux, Sr. gives land to his daughter, Sarah, as a 
dowry. The deed states that the property borders the property of Villepontoux, Jr., so the 
property deeded in 1763 appears to be close to Parnassus. The compositional similarities 
between Parnassus, Cainhoy, and Medway make it unlikely that the bricks in Clusters 2 
and 3 were produced along the Back River since they are on the opposite side of the 
biplot from Parnassus, Cainhoy, and Medway (see figures 4.5, 4.6, and 4.7).102  
                                                            
102 Deed of Gift from Zachariah Villepontoux to Sarah Villepontoux. December 19, 1775. Charleston County, SC Deed 
Book F6 pg. 187. Charleston County Register of Deeds. Charleston, SC. 
Figure 5.1: The remains of the 1763 deed transferring land between 
Zachariah Villepontoux and Zachariah Villepontoux, Jr. Source: 
Charleston County Register of Deeds.  
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Further research into colonial land records revealed that Villepontoux was granted 
or purchased additional land throughout eastern South Carolina. Including land on the 
Wando Neck in what is now Mt. Pleasant. Wayne focused on this area for her dissertation 
(Figure 5.2). It was the location of some of the most profitable brickyards in the 
Charleston area.103  
The answer to the study questions are 1.) the bricks of the church and chapel are 
compositionally similar to each other, but only Saint Michael’s brick 2 and Pompion Hill 
bricks 2 and 4 cluster with Parnassus bricks. 2.) the results did not reveal the enslaved 
who make the bricks, but it did reveal those who did not.  
  
                                                            
103 Wayne, “Burning Bricks and Making a Fortune at it Too,” 97-98. 
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A Cautionary Tale 
The primary benefit of pXRF is its ease of use. That is also the primary disadvantage. 
There is a belief that anyone can pull it from the box and begin to collect data with little 
or no instruction. Manufactures tell customers the instruments do not require custom 
calibration and standards or have run to ensure that the data collected is consistent and 
replicable by other archaeologists. Some archaeologists are satisfied with this. To them, 
the goal is to identify the place of manufacture as a way to study the people of the past, 
not understanding the chemical makeup of objects. Others believe that archaeology can 
keep its anthropological roots while being scientifically rigorous.104  
 Instruments come from the manufacture calibrated, but not for the methods used 
by archaeologists. Most users of pXRF are interested in knowing what elements are 
present in a sample, like miners and metal recyclers, while archaeologists are interested 
in the presence and quantity. The instruments ease of use comes from manufacturers not 
realizing how valuable a tool, they would become for archaeologists looking for a way to 
conduct compositional analysis outside the lab. Bruker, and other manufactures, are 
working with archaeologists to understand how to calibrate pXRFs for their use in the 
sourcing of stone tools and ceramics. Some even allow users to calibrate the instruments 
themselves. The analysis of standards allows for the collection of data useable by other 
                                                            
104 Shackley, “Portable X-Ray Fluorescense Spectrometry (pXRF);” Ellery Frahm, “Is Obsidian Sourcing about 
Geochemistry or Archaeology? A Reply to Speakman and Shackley.” Journal of Archaeological Science 40, no. 2 
(February 1, 2013): 1444–1448. Accessed March 16, 2020;  http://www.sciencedirect.com/science/article 
/pii/S0305440312004487; Dillian, “Current Questions and New Directions in Archaeological Obsidian Studies,”6-8; 
Tykot, “Using Nondestructive Portable X-Ray Fluorescence Spectrometers on Stone, Ceramics, Metals, and Other 
Materials in Museums, 42-43, 53; Speakman and Shackley, “Silo science and portable XRF in archaeology,” 1437-
1438. 
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researchers. The foundation of the analyses conducted for this study was meant to be 
historic and scientific but fell short due in part to standards not being analyzed as part of 
the methodology.105  
The goal of this thesis was a scientific study that would advance the creation of a 
methodology for compositional analysis of bricks using pXRF. It was hoped that the data 
and results would be replicable by other archaeologists using other instruments.106 The 
creation of a methodology is one of the steps in WLCC’s goal of creating a database 
consisting of data collected from the analysis of bricks and clay from the many local 
brickyards. Having such a database could make the process of sourcing ceramics from 
archaeological excavations, collections, and extant structures a routine part of building 
research. The need is there. Scholars and the stewards of historic buildings in the 
Charleston area are interested in the information that knowing who manufactured the 
bricks can add to the building. Like the database created for the New York City area.107  
We started with full trust in the recommendations made by Bruker and without a 
complete understanding of the procedures required to ensure that others would be able to 
use the data generated and contribute to the future database to source bricks or make 
additions. Whether they were looking to use the database to source buildings or add to 
                                                            
105 Speakman and Shackley, “Silo science and portable XRF in archaeology,” 1436-1437; Robert J. Speakman, 
“Evaluation of Bruker’s Tracer Family Factory Obsidian Calibration for Handheld Portable XRF Studies of Obsidian,” 
August 2012. https://www.bruker.com/fileadmin/user_upload/8-PDF-Docs/X-rayDiffraction_ElementalAnalysis/HH-
XRF/LabReports/Bruker_Obsidian_Report.pdf, 1-2. 
106 Dillian, “Current Questions and New Directions in Archaeological Obsidian Studies;” Speakman and Shackley, 
“Silo Science and Portable XRF in Archaeology.” 
107 Gilbert et al. “A Ceramic Chemistry Archive for New Netherland/New York;” Personal communication with 
Katherine Pemberton.  
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it.108 This lack of understanding has led to the data generated by this study being 
internally consistent. Meaning that the numbers obtained are only obtainable with the 
Bruker Tracer III SD used for this study since standards were not analyzed. Analysis of 
the bricks with another instrument will yield the same results, but with different ppm 
measurements. Since data produced during this study are consistent with those conducted 
in the past (see Figure 4.4 and Table 4.2), the readings of the instrument, though 
inaccurate, are stable, meaning that the data and conclusions drawn from it are internally 
consistent.109  
Conclusion and Directions for Further Research 
For much of the twentieth century, Blacks and their contribution to Charleston's 
landscape was seen as insignificant, erased, or ignored. That leaves modern tourists and 
city residents with an incomplete history of the way Black people shaped the city. 
Scholars and members of the public are attempting to reverse that trend, but they face a 
difficult challenge.110 The majority of Blacks in Charleston were enslaved when the awe 
inspiring mansions were constructed. Their position in society made it impossible for 
them to leave a written record of their accomplishments to aid in the reinterpretation of 
Charleston's built environment and overall history. Compositional studies, specifically 
those conducted using pXRF, are a tool that can aid in the reinterpretation process. A 
                                                            
108 Stoner, “Nexus”33; Speakman and Shackley, “Silo Science and Portable XRF in Archaeology;”  
109 Brandon Drake et al., “Error Assessment of Portable X-Ray Florescence Spectrometry,”16; Ruth Fauman-
Fichman,.“Pitfalls and PXRF.” Iaos Bulletin, no. 51 (Summer 2014): 41–42. Accessed March 16, 2020.  
110 Thomas Novelly, “This Year’s Charleston Home Show Will Showcase Slaves’ Role in Prolific Architecture.” The 
Post and Courier. Charleston, SC, January 19, 2020, Online edition, sec. Real Estate. Accessed March 24, 2020. 
https://www.postandcourier.com/features/this-year-s-charleston-home-show-will-showcase-slaves-
role/article_b78db570-36ea-11ea-b3b6-d7c699d20465.html. 
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robust database and collection of brickyards, sites, and archaeological bricks can bring to 
life those who made the bricks that make the built environment.  
Time is running out to create the database. Many of the brickyards in Wayne's 
dissertation are now developed. Development limits access and makes kilns, clay pits, 
and bricks samples challenging to locate or destroys them. One of the challenges of the 
New Netherlands/New York Project is sampling in highly developed areas.111 Having a 
regional archaeology ordinance will lessen the impact of development and assist in 
sample collection. A site protected from development could create a place for the study 
of the lives of enslaved brickmakers, brickmaking, and public interpretation.  
This study sought to determine if pXRF can be a tool that adds the story of the 
enslaved to the built environment. It is when used scientifically. During or after the 
historic research, a methodology needs to be developed and established that will result in 
the creation of a dataset with the variability needed to source bricks and collected by 
instruments whose analysis of accepted standards are within the accepted range. The 
development will come through the lessons learned in this study, rereading published 
reports and conversations with archaeologists and scientists who use pXRF to analyze 
bricks and those working on the archive and dataset for the New York City area. 
Questions considered should include: 
• How many bricks should be analyzed from each site? 
• How should samples be prepared for analysis in the field and the lab? 
                                                            
111 Gilbert et al. “A Ceramic Chemistry Archive for New Netherland/New York,” 13 
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• How long do readings need to be in order to collect accurate data? 
• Which elements will be analyzed using PCA? 
• What standard will be used, and how often will it be analyzed? 
• Where will the bricks and clay samples be stored? 
The first step is research to find historic documentation showing the location of 
other properties owned by Villepontoux at the time he was selling bricks for the 
construction of St. Michael's and Pompion Hill. Once those properties are located, the 
methods outlined in Wayne's dissertation can be used to ascertain if he was producing 
bricks on the property. The documentary research could be expanded to determine other 
known buildings that are known or are suspected of containing Villepontoux bricks and 
to the source of the vestry bricks. Readings from those buildings and the source of the 
vestry bricks will add valuable data to the dataset.112  
If kilns are located and are accessible, analysis of those sites would be the next 
step. The ability of nondestructive pXRF to source bricks is questioned by those who 
doubt if nondestructive analysis can collect data from enough elements to create datasets 
with enough variability to source bricks successfully and for sourcing to be as routine as 
the sourcing of stone tools. The ability to drill or cut the bricks to obtain a surface free of 
contamination will help ensure accurate data collection. Hopefully, instrument testing and 
development overcome brick's lack of homogeneity and the rapidly changing technology 
will soon be able to produce x-rays powerful enough to detect more elements. The 
                                                            
112 Wayne, “Burning Bricks,” 2-3. 
84 
compositional similarities between bricks from Parnassus, Cainhoy, and Medway may 
require a destructive method to obtain data that will differentiate between the sties 
enough to allow for sourcing.113  
Prioleau's account book shows that Villepontoux supplied most bricks for St. 
Michael’s, but he was one of four brick makers the parish purchased bricks from. 
William Woodrop, Bullard, Thomas Withers also sold bricks to the parish for the 
construction of the church. Data from those brickyards will be valuable in the sourcing of 
bricks from this study and bricks analyzed at St. Michael’s in the future. Of the four, 
James Withers and Villepontoux are the only ones discussed in Wayne’s dissertation. 
Like Villepontoux, Withers lived and worked in the Goose Creek area and provided 
bricks for fortifications.114 
 
  
                                                            
113 Wilke, D, D Rauch, and P Rauch. “Is Non-Destructive Provenancing of Pottery Possible with Just a Few 
Discriminative Trace Elements?” STAR: Science & Technology of Archaeological Research 2, 2016, no. 2 (June 3, 
2016): 141–158. Accessed May 16, 2019. https://www.tandfonline.com/doi/full/10.1080/20548923.2016.1209030. 
114 Prioleau, Jr. Secretary’s Daybook 1752-1756; Wayne, “Burning Bricks,” 51, 54; Don, “A Posture of Defence,” 26. 
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Public outreach and advocacy methods are necessary let the public know about 
what the findings reveal. Preservationists can document, stabilize, and develop narratives 
that tell the history of a site, but it is the public who save historic structures and 
landscapes. They do so by speaking up at City Council, Board of Architectural Review, 
and Zoning Board meetings, visiting historic sites, and donating money for their upkeep. 
The public cannot do their part in the preservation process if they do not know why a 
building is significant or how they relate to is. This can be accomplished through articles 
Figure 5.3: Pages from Samuel Prioleau, Jr.’s account book for June-August of 
1753 and 1755. Boxes highlight brick purchases. Source: The South Carolina 
Historical Society at Addlestone Library. 
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published in the mainstream press, talks given at events created for the general public, or 
allowing small groups to participate in data collection. To be the most effective, the 
creation of this dataset and archive needs to be both public facing and academic.  
This study, and the ones conducted by Don, Pinto, and Lamphear, are just the start 
of the historic and scientific studies needed to create an archive and dataset of area bricks 
that will add a link to the social networks behind the chain of labor from brickyard to 
completed buildings in the Charleston area. A chain made up of people held in chains and 
by those who put them in chains. We know the names of many of the brickyard owners. 
The names of the Horlbecks, Chalmers, and Parkers are place names that are part of 
everyday life in the Charleston area. What is missing are the names of enslaved labors 
who created that wealth. Determining the identities of individual enslaved brickmakers 
will be challenging but knowing the brickyard of manufacture will allow focused study 
between the lines of the historic documents written by and about brickyard owners. The 
deed where Zachariah Villepontoux gives land to his daughter as part of her dowry also 
lists the names of the enslaved given to her at the same time (Figure 5.4).115 Could one of 
them have worked as a bricks maker or bricklayer? Only future research will tell. Every 
clue that can add to the story of those denied the opportunity to speak for themselves is 
significant. Even if it is just changing the narrative from, “the bricks of this building were 
made by the enslaved,” to, “the bricks of this building were made by the enslaved held at 
                                                            
115 Deed of Gift from Zachariah Villepontoux to Sarah Villepontoux. December 19, 1775. Charleston County, SC Deed 
Book F6 pg. 187. Charleston County Register of Deeds. Charleston, SC. 
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Parnassus Plantation.” These bricks we pass without seeing could be the next objects 
used to illuminate the lives and roles of those held as slaves. 
 
 
  
Figure 5.4: List of slaves in the 1775 deed of gift from Zachariah Villepontoux and 
Sarah Villepontoux. Source: Charleston County Register of Deeds. Charleston, SC. 
Photo created by the author.  
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Appendix A 
Bricks Analyzed at the Charleston Museum 
 
Test Number Collection Catalog number Context Location Photographed Year Listed Abbreviation
1 Archaeology ARL 44010 Powder Magazine N PM
2 Archaeology ARL 51219
Customs House - 
City Wall Sample 
Charleston Water 
System Repair 
Holes N CW1
3 Archaeology ARL 51219
Customs House - 
City Wall Sample 
Charleston Water 
System Repair 
Holes N CW2
4 History MB 1039 Pompion Hill N PHM
5 History MB 1028 B Parnassus Y PPM
6 History MB 1059 A
Landgrave Smith 
Plantation Back 
River Medway N LS
7 Archaeology ARL 48642 Drain Monitoring Medway N MDM1
8 Archaeology ARL 48643 Drain Monitoring Medway N MDM2
9 Archaeology ARL 48644
Trench 2 Sample 
2 Medway N MW
10 Archaeology ARL 49366 38BK1439A Bartlam Pottery Y BP
11 History MB 1105
Formerly 
Hamilton 
Plantation now 
Jenkins
Brick House on 
Edisto N circa 1700 BH
12 Archaeology ARL 49393 Battery Sea Wall Y BW
13 History MB 1074
Yorktown 
Custom House Yorktown, VA Y circa 1725 YC
14 History MB 1431
Medway made 
brick Ft. Sumter Y FS
15 History MB 1432
Colonel William 
Rhett House 54 Hasell St. Y circa 1720 RH
Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Architecture 49366 Bartlam Pottery BP CHS Museum 128.32 85.02 127.97 110.45 656.00
Architecture 44010 Powder Magazine PM CHS Museum 125.22 87.24 124.06 108.14 603.34
Architecture 48642 Medway MDM CHS Museum 130.42 89.24 102.16 110.99 696.83
Architecture 48643 Medway MDM2 CHS Museum 134.77 96.12 135.03 114.71 639.63
Architecture 48644 Medway MW CHS Museum 134.56 93.71 113.10 113.98 662.63
Architecture 49393 Battery Sea Wall BW CHS Museum 131.49 89.91 178.65 122.21 753.30
Architecture 51219 city wall sample customs house CW1 CHS Museum 128.79 89.72 184.11 112.71 615.58
Architecture 51219 city wall sample customs house red CW2 CHS Museum 121.71 80.77 115.83 100.84 462.29
Architecture MB 1028B Parnassus PPM CHS Museum 130.43 130.76 267.82 123.77 384.93
Architecture MB 1039A Pompion Hill PHM CHS Museum 131.86 95.08 140.03 124.52 524.26
Architecture MB 1059A Landgrave Smith Plantation LS CHS Museum 131.22 87.36 107.09 112.18 519.92
Architecture
MB 1074 Custom House Yorktown VA 
1725 YC CHS Museum 132.98 78.09 130.60 113.71 679.50
Architecture
MB 1105 Brickhouse Edisto (Former 
Hamilton Plantation) BH CHS Museum 126.58 142.20 248.39 127.43 351.81
Architecture MB 1431 Medway Fort Sumter FS CHS Museum 128.09 80.39 189.07 116.77 705.41
Architecture MB 1432 Rhett House RH CHS Museum 127.21 92.99 199.00 111.88 435.87
Architecture AikenRhett 3 AR3 CHS Museum 138.47 89.02 128.50 117.52 651.15
Architecture AikenRhett 4 AR4 CHS Museum 132.32 148.71 225.31 125.43 275.50
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Above and below 
 
49366 Bartlam Pottery. 
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Comparison of 49366 Bartlam Pottery and 49393 Battery Sea Wall 
 
49393 Battery Sea Wall 
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MB 1028B Parnassus: Card says it was made at Parnassus, but it is 
an English or Dutch yellow brick.  
 
MB 1074 Custom House Yorktown VA 1725 
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MB 1432 Rhett House 
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Appendix B 
Bricks Analyzed at St. Michael’s Church and Pompion Hill Chapel 
 
Brick 1: East Elevation 
 
Brick 2: South Side of East Elevation Bump Out 
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Brick 3: Under Window on East Elevation Bump Out 
Brick 4: East Elevation 
Brick 6: West Elevation Signature Brick 
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Brick 8: West Elevation 
 
 
Brick 9: Vestry West Elevation 
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Brick 10: West Elevation of Vestry 
 
 
Brick 11: South Elevation of Vestry 
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Brick 12: East Elevation Signature Brick 
  
St. Michael’s Belltower Bricks 
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Appendix C 
Biplots by Kiln, Source, and Architecture  
Bricks Categorized as Architecture 
 
100 
 
Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Architecture 48642 Medway MDM CHS Museum 130.42 89.24 102.16 110.99 696.83
Architecture Pompion Vestry  9 PH9 Study Site 138.96 81.63 103.73 113.87 593.52
Architecture Jail Octagon 2 JO2 WLCC 134.64 82.10 104.74 107.10 441.92
Architecture
MB 1059A Landgrave Smith 
Plantation LS CHS Museum 131.22 87.36 107.09 112.18 519.92
Architecture Pompion 12 PH12 Study Site 142.45 83.88 107.19 116.16 614.13
Architecture Pompion Vestry  11 PH11 Study Site 142.45 83.88 107.19 116.16 614.13
Architecture Pompion Vestry  10 PH10 Study Site 143.41 82.67 112.60 118.03 668.51
Architecture 48644 Medway MW CHS Museum 134.56 93.71 113.10 113.98 662.63
Architecture 51219 city wall sample customs ho  CW2 CHS Museum 121.71 80.77 115.83 100.84 462.29
Architecture 44010 Powder Magazine PM CHS Museum 125.22 87.24 124.06 108.14 603.34
Architecture St. Michael's 1 SM1 Study Site 128.10 93.08 125.54 107.68 420.87
Architecture Pompion  2 PH2 Study Site 135.01 97.27 126.15 114.39 479.14
Architecture 49366 Bartlam Pottery BP CHS Museum 128.32 85.02 127.97 110.45 656.00
Architecture Jail Octagon 1 JO1 WLCC 134.40 83.35 128.13 109.10 469.20
Architecture AikenRhett 3 AR3 CHS Museum 138.47 89.02 128.50 117.52 651.15
Architecture
MB 1074 Custom House 
Yorktown VA 1725 YC CHS Museum 132.98 78.09 130.60 113.71 679.50
Architecture St. Michael's 6 SM6 Study Site 134.95 98.52 132.47 131.13 415.29
Architecture Pompion  4 PH4 Study Site 131.79 95.32 133.68 114.32 524.61
Architecture 48643 Medway MDM2 CHS Museum 134.77 96.12 135.03 114.71 639.63
Architecture St. Michael's 2 SM2 Study Site 135.82 95.86 137.78 114.50 511.17
Architecture Pompion  3 PH3 Study Site 122.00 97.14 139.36 168.00 456.05
Architecture MB 1039A Pompion Hill PHM CHS Museum 131.86 95.08 140.03 124.52 524.26
Architecture Pompion  6 PH6 Study Site 132.39 97.24 145.49 149.79 539.73
Architecture St. Michael's 8 SM8 Study Site 129.27 95.58 147.90 123.38 517.54
Architecture Colonial Dorchester Belltower 2 CD2 WLCC 135.70 101.16 148.07 114.72 464.72
Architecture Colonial Dorchester Belltower 1 CD1 WLCC 140.27 95.15 148.19 120.21 648.23
Architecture St. Michael's 10 SM10 Study Site 128.88 93.30 149.40 130.28 580.45
Architecture Pompion  1 PH1 Study Site 130.15 95.90 150.27 134.97 545.04
Architecture St. Michael's 9 SM9 Study Site 125.07 93.59 151.10 121.52 477.26
Architecture St. Michael's 5 SM5 Study Site 133.76 98.09 155.42 117.53 505.15
Architecture St. Michael's 12 SM12 Study Site 133.76 98.09 155.42 117.53 505.15
Architecture St Michael's 2016 1 SMW1 WLCC 129.77 89.78 157.81 109.38 350.55
Architecture St. Michael's 3 SM3 Study Site 134.99 97.56 163.66 123.61 545.84
Architecture St Michael's 2016 2 SMW2 WLCC 138.52 100.17 164.37 119.45 496.31
Architecture Jail Original Cell Block 1 JB WLCC 133.27 88.72 168.84 116.28 527.75
Architecture Pompion  7 PH7 Study Site 128.64 89.29 175.98 116.69 548.60
Architecture St Michael's 2016 3 SMW3 WLCC 139.22 99.62 177.18 119.65 527.78
Architecture 49393 Battery Sea Wall BW CHS Museum 131.49 89.91 178.65 122.21 753.30
Architecture Pompion  8 PH8 Study Site 121.64 99.21 179.95 182.35 645.02
Architecture St. Michael's 11 SM11 Study Site 131.46 96.01 180.30 139.19 649.28
Architecture Pompion  5 PH5 Study Site 130.21 91.94 182.89 113.38 539.54
Architecture
51219 city wall sample customs 
house CW1 CHS Museum 128.79 89.72 184.11 112.71 615.58
Architecture St. Michael's 7 SM7 Study Site 134.19 98.63 188.47 140.80 599.05
Architecture MB 1431 Medway Fort Sumter FS CHS Museum 128.09 80.39 189.07 116.77 705.41
Architecture MB 1432 Rhett House RH CHS Museum 127.21 92.99 199.00 111.88 435.87
Architecture AikenRhett 4 AR4 CHS Museum 132.32 148.71 225.31 125.43 275.50
Architecture MB 1105 Brickhouse Edisto BH CHS Museum 126.58 142.20 248.39 127.43 351.81
Architecture MB 1028B Parnassus PPM CHS Museum 130.43 130.76 267.82 123.77 384.93
Architecture Colonial Dorchester Belltower 3 CD3 WLCC 129.07 89.05 818.12 109.16 552.22
Bricks Categorized as Architecture 
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Bricks Categorized as Kilns 
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Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Kiln Parnassus  9 PP9 Study Site 136.94 97.61 106.78 126.35 596.77
Kiln Cainhoy  7 CH7 WRBT 134.65 92.19 108.63 117.56 556.53
Kiln Cainhoy  10 CH10 WRBT 133.00 91.39 109.32 116.10 540.73
Kiln Cainhoy  8 CH8 WRBT 132.70 92.24 112.16 110.66 515.84
Kiln Parnassus  8 PP6 Study Site 136.54 99.64 113.19 118.74 588.77
Kiln Cainhoy  9 CH9 WRBT 134.56 93.08 113.24 116.46 521.86
Kiln Cainhoy  11 CH11 WRBT 134.03 93.83 114.16 114.87 584.13
Kiln Parnassus  1 PP1 Study Site 145.42 104.67 117.40 125.25 759.63
Kiln Parnassus  7 PP8 Study Site 132.78 100.47 118.69 114.80 555.39
Kiln Parnassus  4 PP4 Study Site 139.01 92.94 119.52 114.46 666.97
Kiln Parnassus  5 PP5 Study Site 138.38 112.24 121.40 125.60 627.99
Kiln Parnassus  3 PP3 Study Site 139.79 114.07 121.62 119.06 535.44
Kiln Parnassus  2 PP2 Study Site 142.94 106.22 122.35 118.18 470.27
Kiln Parnassus  6 PP7 Study Site 136.16 105.68 146.39 120.86 667.33
Bricks categorized as kiln 
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Bricks collected during the 
Wando River Brick Tour 
104 
  
Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Kiln Cainhoy  7 CH7 WRBT 134.65 92.19 108.63 117.56 556.53
Kiln Cainhoy  8 CH8 WRBT 132.70 92.24 112.16 110.66 515.84
Kiln Cainhoy  9 CH9 WRBT 134.56 93.08 113.24 116.46 521.86
Kiln Cainhoy  10 CH10 WRBT 133.00 91.39 109.32 116.10 540.73
Kiln Cainhoy  11 CH11 WRBT 134.03 93.83 114.16 114.87 584.13
Architecture Colonial Dorchester Belltower 3 CD3 WLCC 129.07 89.05 818.12 109.16 552.22
Bricks collected during the 
Wando River Brick Tour 
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Bricks from the Charleston Museum’s Collections 
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Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Architecture 49366 Bartlam Pottery BP CHS Museum 128.32 85.02 127.97 110.45 656.00
Architecture 44010 Powder Magazine PM CHS Museum 125.22 87.24 124.06 108.14 603.34
Architecture 48642 Medway MDM CHS Museum 130.42 89.24 102.16 110.99 696.83
Architecture 48643 Medway MDM2 CHS Museum 134.77 96.12 135.03 114.71 639.63
Architecture 48644 Medway MW CHS Museum 134.56 93.71 113.10 113.98 662.63
Architecture 49393 Battery Sea Wall BW CHS Museum 131.49 89.91 178.65 122.21 753.30
Architecture 51219 city wall sample customs house CW1 CHS Museum 128.79 89.72 184.11 112.71 615.58
Architecture 51219 city wall sample customs house red CW2 CHS Museum 121.71 80.77 115.83 100.84 462.29
Architecture MB 1028B Parnassus PPM CHS Museum 130.43 130.76 267.82 123.77 384.93
Architecture MB 1039A Pompion Hill PHM CHS Museum 131.86 95.08 140.03 124.52 524.26
Architecture MB 1059A Landgrave Smith Plantation LS CHS Museum 131.22 87.36 107.09 112.18 519.92
Architecture
MB 1074 Custom House Yorktown VA 
1725 YC CHS Museum 132.98 78.09 130.60 113.71 679.50
Architecture
MB 1105 Brickhouse Edisto (Former 
Hamilton Plantation) BH CHS Museum 126.58 142.20 248.39 127.43 351.81
Architecture MB 1431 Medway Fort Sumter FS CHS Museum 128.09 80.39 189.07 116.77 705.41
Architecture MB 1432 Rhett House RH CHS Museum 127.21 92.99 199.00 111.88 435.87
Architecture AikenRhett 3 AR3 CHS Museum 138.47 89.02 128.50 117.52 651.15
Architecture AikenRhett 4 AR4 CHS Museum 132.32 148.71 225.31 125.43 275.50
Bricks from the Charleston Museum’s Collections 
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Data from Warren Lasch Conservation Center 
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Site Type Site Name Abbreviation Sample Source NbKa1 RbKa1 SrKa1 YKa1 ZrKa1
Architecture Jail Octagon 2 JO2 WLCC 134.64 82.10 104.74 107.10 441.92
Architecture Jail Octagon 1 JO1 WLCC 134.40 83.35 128.13 109.10 469.20
Architecture Jail Original Cell Block 1 JB WLCC 133.27 88.72 168.84 116.28 527.75
Architecture St Michael's 2016 1 SMW1 WLCC 129.77 89.78 157.81 109.38 350.55
Architecture St Michael's 2016 2 SMW2 WLCC 138.52 100.17 164.37 119.45 496.31
Architecture St Michael's 2016 3 SMW3 WLCC 139.22 99.62 177.18 119.65 527.78
Architecture Colonial Dorchester Belltower 1 CD1 WLCC 140.27 95.15 148.19 120.21 648.23
Architecture Colonial Dorchester Belltower 2 CD2 WLCC 135.70 101.16 148.07 114.72 464.72
Architecture Colonial Dorchester Belltower 3 CD3 WLCC 129.07 89.05 818.12 109.16 552.22
Data from Warren Lasch Conservation Center 
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